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TAMMANY AND THE NEW BRIDGE. 

May it not truly be said that the biggest problem 
affecting the welfare of the citizens of New York that 
confronts the new Tammany administration is the 
provision of improved transit facilities? May it not 
also be said with equal truth that the biggest element 
in this problem is the construction of the urgently 
needed Manhattan Bridge, which was designed with a 
view to the speedy relief of the shockingly congested 
conditions that prevail on the Brooklyn Bridge? The 
obvious duty ofthe new administration is to expedite 
in every way possible the construction of the new 
thoroughfare. The new Commissioner of Bridges will 
find on file in his department the complete specifica- 
tions and drawings of the bridge, all in good shape for 
the acceptance of bids and immediate construction of 
the work. The design was drawn by one of the 
most distinguished living bridge engineers, and it 
was passed upon and unanimously approved by a 
board of experts including some of the best-known 
engineers in this country, one of whom was the great 
bridge engineer, George S. Morison, past president of 
the American Society of Civil Engineers. With a 
view solely to expediting the construction of the work 
and avoiding the intolerable delay which seems in- 
separable from the construction of steel wire cables, 
the bridge was designed with nickel-steel eye-bar 
cables. The type lends itself to rapid. construction and 
erection, so much so, indeed, that if the appropriations 
are made at once, and the bids let, the bridge will be 
open for public use within three and a half years from 
the present date. It is a matter of history that the 
bridge would.have been under construction at the pres- 
ent time, had it not been that the necessary appropria- 
tions were withheld by the Board of Aldermen on the 
ground of certain technical objections raised by the 
engineers who were responsible for the wire cable 
design, which the late Bridge Commissioner condemned 
at the time of his taking office. 

The first act of the new Bridge Commissioner was 
to appoint as chief engineer one of the most active 
opponents of the new design, and the question which 
is now uppermost in the minds of the citizens of New 


York, particularly those who live on the Brooklyn side | 


of the river, is whether the new administration has 
the true interests of the city sufficiently at heart to go 
right ahead with the present plan, and so avoid the 
three or’ four years’ delay that would result if this 


plan were thrown down at the twelfth hour, and the © 


tedious .and necessarily lengthy task of getting up a 
new set’ of plans undertaken. We speak of three or 
four years’ delay advisedly. To get out the strain 
sheets and the enormous number of detail working 
plans necessary for a structure of this magnitude; to 
draw up specifications; to solicit bids and: to close the 
contracts, “would consume the’ greater part of two 
years’ time. Then the time consumed in the neces- 
sarily slow work of..stringing the cables, wire by 
wire, would increase the time of construction of 
a wire-cable bridge by at least twelve months over 
the three and a half years required ‘in building the 
accepted design. This estimate is based, very prop- 
erly, upon the record of the construction of the 
Williamsburg Bridge, the delay upon which was no- 
torious. 

We have no wish, however, to go at present into the 
question of wire cables as against eye-bar cables. We 
do not believe that the average New York citizen cares 
a snap of the finger about the relative merits of ' the 
two systems, but we do know that he is tremendous- 
ly interested in getting this new bridge and getting 
it at the earliest possible moment. We do not for 
one moment believe that the most strenuous opponent 
of the eye-bar type considers that the present design 
would fail to do the work demanded of it for a thou- 
sand years to come. 

The new administration has here an admirable oppor- 
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tunity to rise superior to mere political considerations 
in its desire to meet a great public necessity; while 
its chief engineer, by subordinating his personal pre- 
ferences to the same urgent need of the public, has an 
opportunity to show that he can live up to the best 
traditions of his profession. 
$$ or 

THE NAVIES OF RUSSIA AND JAPAN COMPARED. 

The strained diplomatic relations between Russia 
and Japan, and the fact that in the event of a conflict 
the issue would be determined more than anything 
else by the command of the sea, render a comparison 
of the effective naval strength of the two nations a 
matter of no little interest. In such a comparison the 
important fact must never be lost sight of, that in the 
event of war, only a part of the Russian navy can ‘be 
available in the Far East, whereas the whole of the 
Japanese navy will be within the sphere of active 
operations. . However, we will first summarize the 
strength of the two fleets in toto, regardless of whether 
the Russian ships are in European or Asiatic waters; 
and then we will consider the question of the relative 
strength of the whole Japanese navy and that part of 
the Russian navy that is, or may be, concentrated in 
the Pacific. The total effective fighting force of the 
Russian navy, excluding obsolete ships or ships of 
doubtful utility, is made up of fifty vessels (battleships, 
cruisers, and gunboats) of an aggregate displacement 
of 358,670 tons; that of Japan consists of thirty-three 
ships, with a total displacement of 208,240 tons. These 
two navies are composed of the following classes of 
ships: Of battleships of the first class, that is, vessels 
launched within the past decade, Russia has ten, of an 
average displacement of 12,160 tons; Japan has six, 
of an average displacement of 14,115 tons. Of. second- 
class battleships, launched between 1886 and 1896, 
Russia has ten, of an average displacement of 9,545 
tons; Japan has no second-class battleships. 
class battleships, suitable for coast defense, Russia 
has three, of 4,126 tons displacement, and Japan one, 
of 7,220 tons. Of first-class or armored cruisers, Russia 
has five, of an average displacement of 10,260 tons, and 
Japan eight, of 9,210 tons. Of second-class cruisers, 
that is, protected cruisers of larger size, Russia has 
nine, of 6,425 tons displacement, and Japan eight, of 
about 4,500 tons average displacement. Of third-class 
cruisers, Russia has four, of about 3,500 tons displace- 
ment, and Japan eight, of an average of 2.870 tons. Last- 
ly, Russia has nine gunboats of 500 tons, and Japan two, 
of 875 tons. It-will thus be seen that in point of num- 
bers Russia has a large preponderance in vessels avail- 
able for immediate hostilities. Indeed, she may fairly 
be considered to rank as the third naval power, coming 


’ next to France, with Germany a close rival. 


On the other hand, a considerable proportion of her 
fleet consists of coast defense vessels and ships that 
are'too slow or otherwise deficient to be available for 
duty in the;Far East; and since the war must inevit- 
ably be fought out in the. Pacific, a forecast of the 
probable fortunes of war should take account only of 
that portion of the navy that can be concentrated near 
the seat of war. Applying this test, the Russian 
fleet is cut down to thirty-one battleships and cruisers, 
of an aggregate displacement of a little over 200,000 
tons, made up of eight battleships, of about 12,000 tons; 
four armored cruisers, of about 11,400 tons; six second- 
class protected cruisers, of 6,500 tons; five third-class 
cruisers, protected and -unprotected, of from 1,200 
to 3,000 tons, and seven gunboats, of about 1,200 tons 
average displacement. To these figures may be added 
about a score of torpedo-boat destroyers on both the 
Russian and Japanesé side, the Japanese boats being 
of about 300 tons, and the Russian of about 340 tons 
displacement. It will now be seen that in point of 
total number of ships and total displacement, the bal- 
ance is somewhat in favor of Japan. Mere aggregate 


. figures, however, do not.tell the true story of relative 


strength, and.this must be determined, in the present 
case, by an examination of the character of the in- 
dividual ships themselves. 

Other things being equal, the outcome of any naval 
war will be determined by the relative strength of 
what might be called the: first’ line of battle, that is, 
vessels of the battleship and armored cruiser type 
that carry sufficient protection to enable them to lie 
in the first line of defense and,attack, and endure the 
give and take of a great fleet action. Now it is just 
here that Japan is particutarly :strong. She has a 
homogeneous fleet of six. battleships and eight armored 
cruisers that are. built upon the same plans, have the 
same speed and maneuvering. ability, and in the battle- 


. Ship division have the great advantage of large size of 


individual units. All of these vessels have been com- 
pleted within the last five or six years, and they have 
an average displacement of over 14,000 tons. The 
latest of these, the “Mikasa,” is typical of the whole 
fleet. She is 15,200 tons displacement, 18 knots speed; 
is armed with a 9-inch continuous belt, with 6-inch 
armor protecting the central battery, and she carries 
four 12-inch, fourteen 6-inch, twenty 3-inch, and a 
dozen smaller guns, all of the latest Armstrong pattern. 
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Six of the eight armored cruisers are practically iden- 
tical vessels, of about 9.700 tons displacement, and 
from 20 to 22% knots speed. The other two are the fine 
7,700-ton vessels illustrated on another page in this is- 
sue. They have continuous 7-inch Krupp steel belts, 
5 to 6 inches protection on the casemates and tur- 
rets, and are armed with four 8-inch, twelve or four- 
teen 6-inch, and a dozen smaller guns. They carry 
four submerged torpedo tubes, with one above-water 
tube. It should be mentioned that the battleships 
also carry each four submerged torpedo boats. 
Now, these fourteen fast, well-protected and power- 
fully armed ships, with an aggregate displacement of 
158.000 tons, will be matched against twelve battle- 
ships and cruisers in the Russian fleet, of an aggre- 
gate displacement of 142,000 tons. The eight Russian 
battleships have an average displacement of 10,750 
tons, and the four cruisers have an average displace- 
ment of 11,400 tons. The battleships although smaller 
than the Japanese vessels, are equally modern; their 
speed, however, is not as a rule so good: The best of 
them is the “Cesarevitch,” of 13,000 tons displacement 
and 18 knots speed. She has a 10-inch belt, and the bat- 
tery of four-12.4 inch and twelve 6-inch guns is carried 
entirely in turrets, the 12-inch in two turrets, one for- 
ward and one aft, and the 6-inch in six turrets, ar- 
ranged three on each broadside. A most interesting fea- 
ture in the event of a conflict is the fact that the 
Japanese and Russian battleships will represent two 
different schools of design, the Japanese the English, 
and the Russian the French. The chief difference: is 
in the method of carrying the guns of the secondary bat- 
tery, which in the Russian ships of the later, type is car- 
ried in pairs in turrets, while the English guns fire 
from casemates or open central batteries. The Russian 
armored cruisers include the “Rossia,” “Ruric,” and 
“Gromoboi,” big vessels of 11,000 to 12,000 tons dis- © 
placement and 20 knots speed, and the ‘“‘Bayan,” a 
7,800-ton vessel of 21 knots speed. Should the war 
take place, it is evident that the very latest types of 
battleship construction will receive an ample test. 
In the class of protected cruisers, Russia is particu- 
larly strong in the possession of six fine vessels of 
6,500 tons displacement, and speeds which run up, in 
the case of one of them, the “Variag,” built in this 
country, to 24 knots, the others having easily made 
the contract speed of 22 knots. She also has available 
two third-class vessels of 3,000 tons, which have made 
the remarkable speed of 25 knots an hour. Against 
these Japan has four second-class cruisers, of about 
4,500 tons and 22 to 23 knots speed, and the three 
curious vessels of the “Hashidate” class, of 4,300 tons, 
which did good work in the Chinese war. They are of 
17 knots speed, and carry, strange to relate, one great 
12%-inch Canet gun, in addition to a numerous battery 
of 4.7-inch guns. In third-class cruisers Japan has a 
considerable superiority. 

On the point of personnel, discipline, and general 
efficiency of the officers and crews, all that can be said is 
that the Japanese proved in the Chinese war that they 
possess all the requisites of bravery, dash, daring, and 
intelligence; of the Russian personnel, nothing more is 
known than can be gathered from the comments of quali- 
fied observers; but the discipline is said to be excellent, 
and the officers are known to be a highly-educated and 
intelligent class of men, who are believed to have a 
thorough mastery of their profession. Japan will, of 
course, have the great advantage of fighting in home 
waters and within comparatively easy reach of her 
dockyards. 

——$— $0 ar 
DISCOVERY OF DR. DANYSZ, OF PASTEUR INSTITUTE, 
FOR EXTERMINATING RATS, 

The great precautions which were taken not long 
ago at Marseilles in order to prevent cases of pest be- 
ing introduced into that port has brought up the ques- 
tion of contagion by rats, seeing that the rats which 
are carried on the vessels from the eastern countries 
are the principal agents in the propagation of the 
pest. The French government is looking for a good 
method of exterminating the rats so as to decrease the 
danger of such epidemics. Dr. Danysz, of the Pas- 
teur Institute, has lately been studying the question 
of the destruction of parasites and claims to have dis- 
covered a novel method for destroying rats which will 
be quite successful. Different methods have been tried 
before this, among others the Clayton apparatus in- 
vented in England, which destroys the rats by asphyx- 
iating them with carbonic acid gas. But Dr. Danysz 
has found a means ‘of getting rid of the rats without 
the risk of killing any other animals, and thus the 
method may be applied especially in the country, on 
farms and in different establishments where the other 
animals are to be free from harm. In the course of 
his researches, Dr. Danysz found that the rats can con- 
tract a special disease to which other animals are not 
exposed. He succeeded in obtaining the bacillus of 
the disease and at present it becomes quite easy to de- 
stroy these animals. It is necessary only to soak 
bread or grain in a bouillon of the microbe culture 
and allow the rats to eat it, when they contract the 
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malady and usually die within the space of five to 
twelve days. A number of experiments have already 
been made with the new method, especially in the 
sewers of Paris, which are full of rats, and very good 
results have: been obtained. It was proved during the 
experiments that the young rats are the most sensitive 
to the action of the microbe. At present the new rat- 
exterminating culture is coming into practical use at 
Paris and especially at the Bourse de Commerce where 
it is used to protect the deposits of grain. Dr. Chan- 
temesse, who is now at Marseilles, has sent to Paris 
for a large quantity of the culture and he intends to 
use it for destroying the rats on shipboard. 
—_—————-« +2 oe 
THE THEATRE FIRE AND ITS PREVENTION IN 
GERMANY.* 


BY CARL LAUTENSCHLAEGER, TECHNICAL STAGE DIRECTOR OF THE 
METROPOLITAN OPERA HOUSE. 


Despite the rapid advances made in almost all the 
arts since the introduction of the steam engine and its 
attendant improvements in the mechanical industries, 
stage-building has progressed more slowly than al- 
most any other branch of architectural engineering. 
Even in Germany, a land of model theaters, there are 
still to be found stages not much better in arrange- 
ment than those of the seventeenth century. Even the 
introduction of illuminating gas did little to improve 
the conditions. In countries where no very strict laws 
for the prevention of fire have been enacted, countries 
such as France, England, Russia, .and the United 
States, we still find much of the insecurity of previous 
centuries. Although almost every year can show its 
appalling record of tieater fires, the various European 
governments were not spurred into activity until the 
“great fire of the Ring Theater in Vienna. Strict laws 
were then passed, the purpose. of which was to secure 
better fire protection in theatres of long standing, and 
the utmost possible safety in structures still in course 
of erection. It was largely as a result of these stern 
measures that the first iron theatre was built in Ger- 
many, in Schwerin in the eighties, according to the 
plans of Carl Lautenschlaeger. To-day, the laws of 
Prussia provide that stages must be built entirely of 
incombustible material, with the exception of the stage 
floor. 

Stage illumination has been revolutionized in late 
years. Gas, which is the cause of many, if not most, 
catastrophes, was supplanted by the safer electric light. 

In a properly-designed stage, almost everything with 
the exception of scenery and the, stage fioor can be 
made of iron or other incombustible material. The 
stage fioor itself can be impregnated with suitable 
chemicals. The only combustible parts in reality are 


the properties and the scenes, which, since they must: 


of necéssity be painted upon canvas mounted on 
wooden frames, are naturally highly inflammable. It 
may be statistically shown that even if all the scenery 
and properties of a large production were to burn, 
still the ironwork could hardly be heated to a danger- 
ous point. 
fiame. The heat generated rises to the upper part of 
the stage. Moreover, constant supplies of fresh, cool 
air are always received from below. Audiences have 
more to fear from smoke, consisting largely of poison- 
ous carbon monoxide gas, than from fiame; for the gas 
spreads outward with great rapidity from the stage to 
the audience. In order to confine the smoke to the stage, 
iron curtains are used in Germany, which also serve 
the purpose of shutting off the fiames long enough to 
permit the entire burning of the scenery, which is, after 
all, the chief source of danger. If iron curtains are 
used, it is evident that the entire stage scenery may be 
completely burnt without in the least subjecting the 
public to peril. 

Absolute safety from fire can be obtained only by 
using incombustible material throughout the theatre. 
So far as the actual building of the auditorium and 
stage is concerned, this ideal can be obtained. Girders, 
Pillars, fioors, staircases, roof trusses, can all be made 
of iron. In the auditorium itself, the only combustible 
material is to be found in the chairs, cloakrooms, and 
box offices. 

Since combustible scenery and properties must of 
necessity be used, measures have been taken in Ger- 
many for the purpose of checking and extinguishing 
a fire from the minute of its discovery. Every German 
theatre has its staff of firemen, who are either drilled 
employés: of the theatre or members of the city fire 
department. Much store is set in Germany upon the 
employment of many trained firemen. At least eight 
to ten men are to be found in every theatre. For 
very large productions, the number is usually twelve. 
Five firemen must sleep in the theatre each night. 
Stages which have wooden fioors are watched night 
and day. Stages which are built? ‘entirely of iron, 
and therefore open to little danger; are watched only 
during the day and during a «performance. It is 


* Mr, Lautenschlaeger’s suggestions deserve more than passing atten- 
tion. He is a recognized authority the world over on stage design, an 
expert stage engineer, and ex-mechanical director of the Prinz Regent 
and Residenz theaters of Munich, 


where, has always been the curtain. 
Painted canvas produces more smoke than- 


“quarter of an hour. 
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evident, therefore, that as a matter of economy alone, 
the iron stage is to be strongly advocated. The fire- 
men have at their command an admirable water-dis- 
tributing system. On every German stage there are 
at least four hydrants, one in each corner of the stage, 
four on the lower galleries, and four on the gridiron. 
If there be a rear stage, or Hinterbuehne, as it is 
called in Germany, it is provided with one or two 
hydrants. 

An admirable arrangement for the extinguishment 
of a fire immediately after its discovery, an arrange- 
ment now used throughout Germany, is the sprinkling 
apparatus invented by Hofrath Stehle, and first used 
in-the Royal*Court Theater of Munich in 1874. By 
means of the apparatus it is possible to extinguish a 
fire not only at any particular part of the stage, but 
also completely to drench those parts which have not 
yet been ignited, thereby preventing a spreading of the 
fiames. A typical example.of a Stehle installation is 
to be found in the Prinz Regent Theater of Munich. 
At the level of the gridiron, pipes are extended across 
the stage, each pipe perforated with many holes. 
Water-tanks on the roof communicate with these pipes, 
through four mains controlled by valves. To the hand- 
wheel of each valve a wire rope is fastened, which is 
carried to the side walls of the stage, and thence 
descends to a point within convenient reach. These 
ropes are so connected with a single operating lever 
that either one valve, two valves, three valves, or all 
four valves can be opened, so that either a portion of 
the stage or the entire stage can be drenched with 
water. Only firemen are permitted to operate these 
valves. Had a similar device been in use in the 
Iroquois Theatre, the terrible disaster which occurred 
would have been avoided. How serviceable this ap- 
paratus of Stehle actually is has more than once been 
proven. On one occasion, during a performance of 
“Das Rheingold,” in which guncotton is used to pro- 
duce lightning flashes, some of the gauze clouds were 
ignited. A vigilant fireman pulled the rope lever. 
The sprinkling apparatus was immediately set in 
operation, and the scenery and stage so thoroughly 
soaked with water that the fiames were almost at 
once extinguished. The audience never for a moment 
suspected the danger in which it had been,. and mis- 
took the downpour of water for a bit of modern stage 
realism. Only after the accident:had been reported in 


‘the newspapers’ a few days later, did any one know 


of the danger that had been avoided. 

This sprinkling apparatus is annually inspected at 
each theatre with a rigorousness that leaves nothing 
to’ be desired. At such times, -a large. trough is 
placed on the stripped stage. At a signal from the 
fire inspector, usually a whistle, the water is turned 
on. A few days later the results of the official test 
are published in the newspapers, with the result that 
the public is assured of the safety of its theaters. 

‘The main reliance for safety in Germany, as else- 
The enormous 
pressure of the gases developed renders any curtain 
having as a basis a textile fabric of questionable utility. 
The stoutest asbestos curtain cannot long withstand 
this pressure. It would be torn into shreds. In Prussia 
the law requires that iron curtains be used. They are 
so arranged that they can be lowered from the 
director’s box or from any other convenient point; 
but even an iron curtain cannot long withstand the 
pressure of a stage fire. At best it would last but a 
Still, in that time the most 
leisurely audience would find time to escape. 

In Prussia the iron curtain must withstand a pres- 
sure of 90 kilogrammes per square meter. This ap- 
parently unnecessary requirement is of importance if 
the curtain be used on an old stage built entirely of 
wood. The difference in weight between the cold, 
heavy air of the auditorium and the hot air of the 
fiaming stage is so great that the pressure upon the 
iron curtain is considerable. In Buda-Pesth it has 
happened that, despite constant sprinkling, an iron cur- 
tain bulged out and finally collapsed. The elevating 
apparatus of the iron curtain should always be of 
such a nature that if it be thrown out of gear, it is 
always possible for the curtain to descend by its own 
weight. The curtain-raising apparatus should be in- 
stalled upon the stage fioor. It should also be possible 
to. drop the curtain from the adjacent corridor, since 
the fiame and smoke of the stage may render it im- 
possible to operate the curtain from the stage. 

Owing to its peculiar construction, a stage cannot be 
made absolutely fireproof. It is essential that when.a 
fire ‘does occur, the gases be allowed to fioat upward 
in a strong draft. At the Prinz Regent Theater, pre- 
viously referred to, this end is attained by huge vén- 
tilators, located at the very top of the stage, over the 
gridiron. They are cogtrolled by manila ropes oper- 
ated by the firemen from the stage fioor. Even if they 
should not be lowered by the firemen, they would drop 
of their own accord upén the burning of the ropes. 

Although there may be no actual danger of fire in a 
properly-constructed theatre, still an audience may be- 
come panic-stricken at the mere smell of smoke and 
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the sight of flames. In such cases there is always a 
mad rush for the exits. It is therefore of prime im- 
portance that the auditorium be emptied with the 
utmost dispatch. The chief source of danger to life 
is found inthe staircases. Winding stairs should be 
always avoided. Long staircases present the possi- 
bility of causing an injury to those at the lower steps 
by the pressure of the people above them. Very broad 
staircases are also objectionable, for the absence of 
railings in the center robs many of means of support. 
The most favorable type of staircase is that in which 
the steps are about 9% feet wide, with 12 to 16 steps 
to the fiight. 

Since there is always an arch over the proscenium, 
the free space between the lower edge of the arch and 
the framework of the proscenium opening should be 
closed with a fireproof wall. 

+t 
SCIENCE NOTES. 

The fundamental features of the contact process for 

the manufacture of sulphuric acid were first described 
in an English patent granted in 1831 to Peregrine 
Phillips, Jr., of Bristol. The patent covered the appli- 
cation of platinum in a finely divided state for the 
*oxidation of sulphur dioxide, and expressly stated 
how the catalytic action ‘was to be obtained. Soon 
after the publication of Phillips’s invention, experi- 
ments were undertaken by German chemists, but it 
was not until recently that the process was worked 
out in all its details and became a technical success. 


Commendatore Boni has made further discoveries in 
the Forum at Rome, among them the site of the an- 
cient temple of Janus, a small structure compared 
with later temples. In a gallery about twenty feet un- 
der ground he thinks he has discovered the substruc- 
ture of the theatre built by Julius Cesar. Short gal-. 
leries ending in a square chamber run at right angles 
from the long gallery, four on the left and three on 
the right. All these chambers are connected by a nar- 
row terra-cotta tube. His explanation is this: The 
gladiators entered these chambers and at a signal 
given by way of the terra cotta tube they rose up 
through trap doors, as if out of the earth, and ap- 
peared in the arena before the public. The tubes have 
been cleared and are found to work perfectly, while 
objects discovered in the: galleries give further indica- 
tions of their use. 


How marked has been the advance in medicine dur- 
ing the last ten years, ig shown by the report of the 
Vital Statistics Department of the Census Bureau, 
and how beneficial the effect of the introduction of 
antitoxine is shown in a most telling way, by the de- 
crease. in the death rate of fifty per. cent. In croup 
the death rate has been reduced from 27.06 to 9.8 per 
100,000. The reductions in other diseases are ag fol- 
lows: Typhoid fever, from 46 to 33; brain diseases} 
from 30 to 18; bronchitis, from 74 to 48; cholera in- 
fantum, from 79 to 47; malarial fever, from 19 to 8; 
whooping cough, from 15 to 12; convulsions, from 56 to 
33; and scarlet fever, from 13 to 11. On the other 
hand, the death rate in some ailments has increased. 
The death rate of cancer in 1890 was 47. In 1900 it 
was 60. The rate for apoplexy has increased from 49 
to 66; while the increase for diabetes and kidney dis- 
eases is respectively from 5 to 9 and from 59 to 83. 
No doubt these augmented rates are due to the con- 
ditions of life, which are not within the power of 
medical science to control. From the figures quoted 
it certainly follows that the general health of the 
people of our country is improving, and nothing shows 
this more clearly than the fact that the deaths from old 
age in 1890. were but 44 per 100,000, while in 1900 
they were 54. 

Sodium bisulphate, the residue of the manufacture 
of nitric acid, is a cumbrous product; it is drawn from 
the boilers from which the nitric acid produced by the 
reaction of sulphuric acid or sodium nitrate is ex- 
tracted, and poured into the receivers, where it must be 
left to crystallize. The purpose in the manufacture of 
superphosphate is to put in advance into the receivers 
in which the sodium bisulphate is to be collected, lime 
phosphates in powder and in determined quantity, ac- 
cording to the quantity of the bisulphate to be col- 
lected. As the liquid bisulphate comes in, the mass 
is stirred with rakes, and the lime phosphate is imme- 
diately converted into superphosphate, the solubility 
of which is almost as great in water as in ammonium: 
citrate. The superphosphate thus produced may be 
poured into chambers, as in the manufacture of ordi- 
nary superphosphate. In all cases, it may be drawn 
from the receivers without danger, the bisulphate be- 
ing then converted into an. inoffensive pasty mass. 
A few days afterward the superphosphate ebtained 
may be pulverized by ordinary methods, and is then 
ready for agryculture. The sodium sulphate which is 
found in thig superphosphate in .consequence of the 
employment of ;sodium ‘bisulphate, is not injurious in 
its results; of the contrary, it has been proved that 
certain plants absorb and assimilate the sodium in 
the ‘absence of potash. 
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A GREAT MAMMOTH'S TOOTH. 


BY W. FRANK M’CLURE. 

Three miles south of Lake Erie, near Amboy, O., 
is a gravel pit which from time to time has proven 
rich in relics of the glacial period and of the mam- 
malian age, despite the fact that relics of mammoths 
are not as a rule found below the fortieth parallel. 
This pit is in the midst of what was, a few 
years ago, a gravel bed of fifty-five acres, but 
which is now being exhausted by railroads de- 
pending upon it for ballast supplies. Prior to 
the upheavals of the early period, which caused 
the lay of the land to change and the water to 
recede, this gravel bed was undoubtedly a swamp 
near the lake banks, while the present site of 
such lake cities as Ashtabula and Conneaut were 
then the bottom of Lake Erie. Amboy is to-day 
180 feet above the level of the lake. 

From this gravel pit, among the relics un- 
earthed, have been found tusks eight feet in 
length, also a giant tooth weighing nine pounds 
and three ounces, having a length of one foot 
and a circumference of twenty-six inches. At 


_south of the fortieth parallel. 
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mammoths were browsing in the swamp when the gla- 
ciers felled the trees about them. If the relics found 
were those of a mastodon, this would not be so improb- 
able, for relics of mastodons have often been found 
However, besides the 


difference in the tusks before mentioned, it will. be 
noted that the big tooth is comparatively smooth, while 
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the two beds are entirely surrounded by a substantial 
partition. | 
At either end of the car are smoker, wash rooms, 
lockers,’ and other comforts, conveniences, and neces- 
sities which are to be found on the standard railroad 
car. The main room is 34 feet 2 inches in length, and 
by day it has all the appearance of a chair car of the 
ordinary type, the seats being carried on revolv- 


ing pedestals, spaced 3 feet 6 inches apart, and 
16% inches from the side of the car. It is in- 
tended that the car shall make one round trip 
each day between the two cities, the day trip 
being made as a chair car, and the return at 
night as a sleeper. The berth appointments are 
as thoroughly disposed of by day as is the case 
in the Pullman or Wagner car. The chairs are 
very comfortable, and because of the increased 
room, comfort. and freedom enjoyed by the pas- 
sengers, it is thought that the cars will be as 
much in demand by day as by night. 

When it is desired to make up a section, a 
catch at the side of the chair releases the back 
and it is allowed to fall into a horizontal posi- 


this depth, too, have been found numerous tim- 
bers laid side .by side, much resembling a cor- 
duroy road. Geologists have visited the spot 
from time to time, and have found much food 
for reflection. The tooth heretofore mentioned, and 
which is shown in the accompanying photograph, is 
a molar of the Hlephas primigenius, commonly known 
as the mammoth, the most perfect specimens of which 
have been found in Siberia. Ten thousand years ago 
these animals, now extinct, roamed over Europe in 
herds. The tusks found at Amboy are curved instead 
of being comparatively straight, which would imply 
that they were those of a mammoth rather than the 
mastodon. 

No unusual discoveries whatever were made at Am- 
boy until a depth of 35 feet was attained. At 35 feet 
the so-called “corduroy road” was uncovered. Imme- 
diately the theory of 
this being the work of 
prehistoric man was 
advanced, but was giv- 
en no credence by au- 
thorities, who at once 
pronounced it a relic 
of the glacial period, 
and in this decision is 
also, undoubtedly, the 
solution of the finding 
of the teeth and tusks 
of mammoths. 

At is reasoned that, 
during the glacial pe- 
riod, huge . glaciers 
coming from the north 
brought with them 
portions of felled for- 
ests, and lodged them 
in the swamp territory 
where is now the grav- 
el pit. The fact that 
the logs were cedar 
rather than the wood 
usually found along 
the banks of Lake 
Erie lends weight to 
this theory. The rel- 
ics of the mammoths 
also undoubtedly came 
down with these gla- 
ciers, these great ani- 
mals being inhabitants 
of colder climates. 

Another less reason- 
able theory, which has 
been advanced from 
time to time in con- 
nection with _ 
the finds at 
Amboy, is that 
the glaciers, on 
coming from 
the north, fell- 
ed the trees in 
Amboy swamp. 
Then a change 
of climate 
causing ‘the 
glaciers to. 
meit, the quan- — 
tities of gravel 
which they 
carried were 
deposited, thus 
covering the 
trees to a great 
depth. Advo- 
cates of this 
theory further 
Bay that the 


NEW ELECTRIC SLEEPING CAR 


TOOTH OF MAMMOTH UNEARTHED AT A DEPTH OF 35-FEET. 


Weight, 9 lb, '8 oz.; length, 1 ft.; circumference, 2 ft. 2 in, 


the tooth of a mastodon is covered with projections. 
——_—_—_____—~=»+ 0 > 
ELECTRIC SLEEPING CARS. 


BY GEORGE J. JONES. 

The electric sleepers which have been recently put 
into service between the cities of Indianapolis, Ind., 
and Columbus, Ohio, are similar to the sleeping cars of 
standard construction, and yet radically different. 
The most striking innovation is in the construction of 
the berth, which gives the passengers in each section 
at least the seclusion of a private room at home or in 
a hotel. Each section has an upper and lower berth 
of sufficient proportions to hold one person each, and 


INTERIOR VIEW SHOWING SECTIONS MADE UP. 


FOR SERVICE BETWEEN INDIANAPOLIS 
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AND COLUMBUS, 


tion, the two chairs forming the bed of the lower 
berth and lying end to end parallel with and 
against the side of the car. The arm. next to the 
wall is dropped into a horizontal position and 
plays a part in the support of the bedding. The other 
arm is removed entirely and laid aside until it is 
wanted again when the chair is needed. The headroll 
of the seat is dropped forward to form a pocket for the 
clothing of the passenger. The upper berth is exactly 
the same as that of the ordinary Pullman, and carries 
the bed clothing for both beds. In completing the 
making up of the section, after the beds have been pre- 
pared, several removable posts are brought from a 
locker at one end of the car and placed in suitable 
receptacles in the floor, their tops being locked in the 
bottom part of an ornamental grill work which ex- 
tends the entire length of the car. These posts are 
suitably grooved for 
the accommodation of 
a flexible wooden wall 
which forms the three 
sides of the little 
room. These _parti- 
tions are made on the 
principle of the roll 
of the roll-top desk, 
but work on a spring 
so that when out of 
use they are _ stored 
between the false and 
real floor of the car. 
There is one of these 
disappearing walls at 
each end of _ the 
berth and two are re- 
quired to form the 
partition at the side 
toward the aisle. This 
is in order to permit 
of the formation of an 
opening which an- 
swers the purpose of 
a door in the center 
of the little room. The 
recesses which hold 
these curtains ‘or par- 
titions are hidden by 
a metal plate during 
the day time, and this 
is removed by the por- 
ter when he wishes to 
pull up the curtains. 
When the section is 
in use, the door is 
shielded by a piece of 
drapery. When the 
compartment 
is ready for 
occupancy, 
there is a 
space clear of 
the berth, 15 
inches wide by 
approximately 
6 feet 9 inches 
long, which 
gives ample 
room to put on 
and remove 
clothing. 

This curtain 
affords some 
ventilation, 
and this is fur- 
ther provided 
for by  four- 
inch openings 
at the bottom 
of the parti- 


OHIO, 
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tions; thus a constant current of air can flow through 
the section, entering the bottom and passing out 
through the grill work at the top. 

The exterior of the car has very much the appear- 
ance of the standard railroad coach, except that it is 
much shorter. It has deck lights, broad double win- 
dows and extended vestibules. The dimensions of 
the car are as_ follows: 
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outer cylinder is filled with water to within an inch of 
the top. 

The vaporizer is a galvanized iron vessel 6 inches in 
diameter’ by 10 inches high, which is half filled with 
gasoline when in use. The inlet pipe extends from the 
outside through the top to within a quarter of an 
The outlet pipe extends just 


inch of the bottom. 


Length of car over all, 56 
feet 4 inches; height from 
rail, 13 feet 454 inches; clear 
head-room inside, 6 feet 5% 
inches. There are six longi- 
tudinal wood sills, 7 x 7 
inches in section, in the 
floor made in two _ pieces 
with a _ half-inch — steel 
plate sandwiched between. 

The construction of the 
trucks is much the same as 
that for regular railroad ser- 
vice. They have four wheels 
each, and each axle is sup- 
plied with a 150-horsepower 
motor built for a speed of 
60 to 70 miles an hour. The 
details of the construction of 
the electric sleeping car were 
worked out by M. F. Hol- 
land, and the cars built by 
the Harlan & Hollingsworth 
Company, of Wilmington, 
Del. 

————+_2--e_____— 

A SIMPLE LABORATORY 

BLOWPIPE APPARATUS. 

The following article is a 
description of a simple and 
inexpensive vaporizer for 
laboratories without the convenience of a gas supply; 
its chief advantages being its even operation and the 
ease with which the pressure can be varied. One of 
the size given is suitable for almost all laboratory 
work. 

The foot bellows is 15 inches long by 11 inches 
wide, and is expanded by a coiled spring within. The 
inlet valve is of the clapper type, and takes air from 
the underside. The outlet valve is of 
the same class, and exhausts the air 
into a small tin dome, from where it is 
conducted by tubing to the gasometer 
or holder. 

The entire gasometer is built of gal- 
vanized iron. The outer cylinder or 
water tank is 12 inches high by 14 
inches jn diameter. The inlet pipe ex- 
tends from the outside half way to- 
ward the center of the tank upon the 
bottom, where it is bent at a right 
angle and reaches perpendicularly to a 
level with the top of the tank. The 
outlet pipe is a counterpart of the in- 
let, with the exception that it has an 
upright branch outside of the tank 
which leads to the vaporizer, the other : 
branch leading to the air blast of the eri 
blowpipe. The inner inverted cylin- 
der or gasometer is 12 inches in dia- 
meter by: 14 inches high. At diamet- 
rically opposite points at both top and 
bottom are affixed guide wheels with 
concave faces." 
The wheels up- 
on each side, 
being perpen- 
dicularly in 
line, run upon 
guide rods ex- 
tending along 
the sides from 
the base of the 
outer cylinder 
or tank to a 
height of 14 
inches above 
it. The guide 
rods are made 
separable from 
the tank to fa- 
cilitate remov- 
al of the gas- 
ometer. The 
latter must 
‘rise and _ fall 
freely without 
hitching, oth- 
erwise the sup- 
ply of gas and 


air 10 t : S Displacement, 7,700 tons. Speed, 20.2 knots. 
blowpipe’ will 

be jerky. When armor, Complement, 525. 

In use, the 


NEW JAPANESE ARMORED CRUISER “KASAGA” ; 
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serviceable with any blowpipe, and is useful for other 
purposes where a supply of gas is necessary. 
——eeeo—ooo > ono 

NEW JAPANESE ARMORED CRUISERS “KASAGA” AND 

“ NIASIN.” 

The Caeh agreement of Chile and Argentina to re- 

duce their armaments has resulted in a very important 

accession to two of the lead- 

ing navies of the world, 


those of Great Britain and 
Japan. At the time when 
the more pacific relations 
were established between 
the two South American re- 
publics, there were building 
for Chile two very fine war- 
ships of 11,800 tons displace- 
ment, the ‘‘Constitucion” at 
the Armstrongs’, and the 
“Libertad” at the Vickers’ 
yard, while two. equally effi- 
cient and up-to-date armored 
cruisers of 7,700 tons dis- 
placement were under con- 
struction for Argentina at 
Ansaldo, Italy. When it be- 
came known that these four 
formidable vessels were on 
the market, the agents of 
the Russian government 
commenced. negotiations for 
| their purchase. These nego- 
tiations progressed so favor- 
ably that it seemed pretty 
| certain that Russia was 

about to make an addition 
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within the dome. The inlet should be marked to 
prevent mistake in coupling up. 

Each downward stroke of the bellows raises the 
gasometer, which feeds air to the vaporizer and air 
blast. The quantity of air or gas is regulated in the 
usual way by stopcocks at the blowpipe. The machine 
gives a steady, even pressure, which can be increased 
at will by placing weights upon the gasometer. It is 
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“ Kasaga * has two 8 in. in place of one 10 in. gun forward, 


GUN AND ARMOR DIAGRAM OF THE “KASAGA” AND “ NIASIN.” 
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Bunker capacity, 1,100 tons. Armor: Side, 6 in. to 4 in.; 
armored decks, 144 in. and 4 in. Armament: Four 8 in.; fourteen 6 in.; ten 8 in.; four small guns. Torpedo tubes: Four above water and bebind 6 in, 


ALSO SISTER SHIP “ NIASIN,” 


to its navy of four first-class 

fighting ships. This would 

have been more than suffi- 
cient to turn the balance of naval power in the Far 
East completely in her favor in the struggle that now 
looks to be so imminent between her and Japan. At 
the eleventh hour, however, agents representing the 
British and Japanese governments made such extreme- 
ly liberal offers for the four vessels that the deal was 
closed, and the two battleships hoisted the British flag, 
and the two cruisers the flag of her possible ally, Japan. 
The “Rivadavia” and “Moreno,” as the 
two cruisers were known, have been re- 
christened the “Niasin” and ‘“‘Kasaga,” 
have hoisted the Japanese flag, and, 
with full crews aboard, are now mak- 
ing all speed by way of the Suez Canal 
for far eastern waters. The new cruis- 
ers are of the same general type as that 
most efficient vessel, the “Cristobal 
Colon,” whose wreck still lies on the 
southern coast of Cuba, where she was 
headed off and driven ashore by the 
guns of Admiral Schley’s flagship, the 
“Brooklyn,” and the battleship ‘Ore- 
gon.” The “Kasaga” and “Niasin” are 
identical in every respect but one; the 
one difference being that the main bat- 
tery of the “Niasin” consists of one 10- 
inch gun and two 8-inch guns, while 
that of the “Kasaga” consists of four 
8-inch guns. The accompanying very 
striking photograph of the “Kasaga” 
was taken when that vessel was on her 
trial trip, in which she averaged a 
speed of 20.2 
knots, over a 
course 12 
miles in 
length. While 
the speed is 
not a high one 
as speeds go in 
armored cruis- 
ers to-day, it is 
very creditable 
if we bear in 
mind the 
heavy  arma- 
ment and ex- 
cellent protec- 
tion that are 
secured on the 
limited dis- 
placement’ of 
7,700 tons. 
The ‘Moreno” 
is 357 feet in 
length, 61% 
feet in 
breadth, and 
draws 23 feet 
of water. She 
is driven by 
two sets of 
triple - expan: 


turrets, 544 in,; battery protection, 6 in.; two 
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sion, three-cylinder engines, and was designed to make 
20 knots with 13,500 horse power. In her boiler rooms 
are four single-ended and four double-ended boilers. 
She carries a normal supply of 650 and a maximum 
suppiy of 1,100 tons of coal, and her full complement 
of officers and crew is 525. Her protection consists of 
a complete belt of armor from stem to stern, which 1s 
6 inches thick amidships and tapers to 4% inches at 
the ends. With this is associated a complete deck 1% 
inches in thickness, which slopes at the sides to meet 
the bottom edge of the side armor. The space between 
‘ the slopes and the side armor is utilized for coal bunk- 
ers, and back of the sloping deck are other coal bunk- 
ers. Further protection is afforded by the main deck, 
which is of steel % of an inch in thickness. The 6- 
inch side armor is carried up amidships through 
the height of two decks, extending from below the 
water line to the upper or main deck, through a 
height of over 20 feet. This armor is carried athwart- 
ships around the bases of the barbettes, the bulkheads 
thus formed being of 4%4-inch armor. The armor, by 
the way, is of what is known as the 
Terni type, which has shown qualities 
which compare favorably with the best 
Krupp armor. The main battery con- 
sists of four 45-caliber, 8-inch, rapid- 
fire guns, mounted in two turrets pro- 
tected by 514-inch armor, one forward 
and. one aft, on the longitudinal axis 
of the ship. The intermediate battery 
consists of fourteen 6-inch rapid-fire 
guns, ten of which are located on the 
gun deck within the 6-inch armored 
citadel, while the other four are 
mounted behind heavy shields on the 
main deck, two on either broadside. 
The four 6-inch guns at the corners of 
the gun-deck battery and the four 
guns above mentioned are able to fire 
dead ahead or dead astern, the concentration of fire 
ahead or astern being, therefore, two 8-inch and four 
6-inch guns. There are also ten 3-inch rapid-firers, 
four of them being mounted on the gun deck, two for- 
ward and two aft, and firing through ports, and six of 
them being mounted in broadside on the upper or main 
deck, three on each side between the pairs of 6-inch 
guns. The vessel also carries four above-water torpedo 
tubes, which are mounted on the berth deck and fire 
through discharges in the 6-inch side armor of the 
vessel, the protection for these tubes being, therefore, 
very satisfactory. There are two conning towers, one 
forward and one aft, the forward tower being pro- 
tected by 484 inches of Terni armor. The vessels have 
two smokestacks and a single central military mast, 
in the tops of which are mounted two Maxim guns. 
Altogether, for their displacement, we consider that 
these are as effective fighting units as have ever been 
designed. Of course, they do not have the advantage 
that comes from great size and high speed, such as 
characterize the 24-knot, 14,000-ton British cruisers of 
the “Drake” type, or the 22-knot, 14,500-ton armored 
- cruisers of the “Tennessee” class now building for our 
own navy. At the same time, because of their shorter 
length, these vessels will prove very handy in maneuv- 
ering, and with their powerful batteries will be able 
to stand up against ships of considerably greater size 
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THE MANHATTAN BRIDGE ACROSS THE EAST RIVER. 

The foundations and piers for the new Manhattan 
Bridge across the East River are nearly completed, 
and the plans and specifications for the steel super- 
structure are in shape ready for the letting of the 
contracts. This bridge will run from near the inter- 
section of the Bowery and Canal Street in New York 
to Willoughby Street between Prince and Gold 
Streets in Brooklyn. It will be considerably the long- 
est of the big bridges across the East River, measur- 
ing about 10,000 feet between terminals. The original 
design of the structure, a small sketch of which is 
shown on the front page of this issue, called for a 
steel-wire, cable, suspension bridge, carried on four 
towers of a general rectangular cross section and: con- 
sisting of heavily-trussed columns of a type resem- 
bling, in a general way, those of the recently opened 
Williamsburg Bridge.- When the late Commissioner as- 
sumed control, it was decided to take advantage of the 
backwardness of the foundations for the bridge, and 
revise the plans and build a structure of greater 
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side points of support, which will carry the footways, 
each of which has about 12 feet of clear width. These 
footways being on the outside of the trusses will afford 
to pedestrians a clear view of the river. The space 
between each pair of trusses will be devoted to the 
elevated and street railroads. The elevated cars will 
be carried upon an upper deck which, at the center of 
the bridge, will be about on a level with the chain 
cables, while the street cars will run upon the floor of 
the bridge. The center of the suspended structure will 
be devoted to a 3514-foot carriage and vehicle roadway, 
which will provide sufficient space for four three- 
horse teams to drive abreast if need be. 

The towers of the bridge are of novel construction, 
and are of extremely light and pleasing appearance. 
Each consists of four very massive columns standing 
in one transverse plane, the columns being located in 
the same vertical planes as the chain cables. Instead 
of the base of the towers being carried out to a broad 
base, as in the lately finished Williamsburg Bridge, 
the columns viewed from the side elevation taper from 
their greatest width of 22 feet at the 
platform down to a width of 14 feet, 
where they rest upon a large hollow 
forged steel pin, two feet in diameter. 
The pin itself rests in a massive ribbed 
cast-steel footing. The object of this 
construction is to insure that the load 
of the tower will be distributed evenly 
over the top of the masonry pier. By 
causing the load to pass through a cen- 
tral pin, from whence it is distributed 
through a broad steel pedestal, the pos- 
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SECTION THROUGH FLOOR AT CENTER OF SPAN. 


capacity and more pleasing appearance. The work of 
preparing the plans was put in hand at once, and, as 
we have said, matters are now in shape for the imme- 
diate commencement of the construction. The floor 
of the bridge will be 122 feet wide over all, and there- 
fore a little wider than the floor of the Williamsburg 
Bridge. The center span will measure 1,470 feet from 
center to center of towers, or 130 feet less than the 
center span of the Williamsburg Bridge, and each of 
the side spans will be 725 feet in length from center 
of towers to: anchorages. ‘T‘he two steel towers will 
rise to a height of 400 feet above mean high water. 
With a view to expediting the construction and avoid- 
ing.the great delays incidental to the laborious and 
necessarily slow process of stringing steel wire cables, 


* and also with a view to bringing the structure up to 


the most modern and approved methods of design for 
leng-span suspension bridges, it was decided to build 
the cables of nickel-steel eye-bars; .and instead of 
constructing separate stiffening trusses as part of the 
floor system, it was decided to build these trusses as 
part of the suspension chains, utilizing the chains as 
the top chords of the trusses. Apart from the great 


ease and rapidity of erection, and the graceful appear- 
ance of the finished structure, there was a constructive 
advantage in the fact that the deepest part of the 
trusses occurs at the quarter lengths of the span, where 


sibility of uneven pressure on the ma- 
sonry is entirely eliminated, and every 
part of the pier will receive its proper 
share of the load. Theoretically, the 
tower is free to rock on this two-foot 
pin, in the direction of the axis of the 
bridge, but actually the movement of a few inches 
one way or other at the top of the tower, due to 
changes in form of the chain resulting from live load 
and temperature, will be taken care of by the elasticity. 
of the tower itself. It must not be supposed that the 
presence of the hinged joint threatens the stability 
of the tower; for it must be remembered that the chain 
cables are rigidly ‘attached to the top of the tower, 
and consequently hold‘ it permanently in its proper 
vertical position. The use of a massive saddle on 
roller bearings at the top of suspension bridge towers 
had come to be regarded by leading bridge engineers 
as an obsolete construction before this bridge was de- 
signed. In a study for a North River bridge of 3,000- 
foot span, the late George S. Morison omitted the mov- 
able saddle, and attached his cables rigidly to the top 
of the tower. Flor the erection of the towers tempor- 
ary steel wedges are provided, which will afford a 
base sufficiently broad to give. stability during erec- 
tion; or, if it were preferred, the towers could be built 
with a slight inclination toward the river (sufficient 
to give a safe margin against overturning by wind 
pressure) and be tied back to the anchorage until their 
full height was reached. Four wire construction cables 
could then be laid from tower to tower, and the towers 
drawn back to vertical position. Calculation shows, 
however, that the towers could be run up vertically to 
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THE NEW MANHATTAN SUSPENSION BRIDGE ABOUT TO BE BUILT ACROSS THE EAST RIVER, NEW YORK. 


than themselves. The Russians have only one ar- 
mored cruiser of the same displacement, the “Bayan,” 
that can compare with them. Although the latter has 
two knots more speed and is slightly heavier in the belt 
protection, she carries only two 8-inch as against four 
8-inch rapid-firers, and eight 6-inch as against four- 
teen in the ‘Kasaga.” 

In the event of hostilities between Russia and 
Japan, there is no question that these two vessels will 
prove to be an invaluable addition to the fighting 
strength of the Japanese navy. 

re 

An apparatus in use in Germany for the purification 
of milk by ozonization is so constructed that the milk 
contained in a vessel flows thence in a thin stream into 
another vessel, placed below. An electric circuit is so 
arranged that sparking is caused through the stream 
or near it. The ozone which is thereby engendered from 
the oxygen of the air is’ said to be sufficient to kill all 
micro-organisms contained in the milk. 


the bending stresses are greatest, while the trusses 
are shallowest at the center of the span, where theoret- 
ically they ought to be shallow, in order to reduce the 
stresses due to changes of temperature. There will be 
four lines of ‘eye-bar chains with their stiffening 
trusses. They will have fixed connections at the top 
of the towers, the cradles on rollers being dispensed 
with as an obsolete arrangement. The chains will be 
made up of 18-inch nickel-steel eye-bars. At the point 
of connection to the towers each chain will consist of 
four bars 18 inches in depth by 15% inches in thick- 
ness and sixteen’ bars 18 inches in depth by 1, 11-16 
inches in thickness. The trusses will be built with 
panels 45 feet in length, and at each panel point there 
will be pin-connected suspension members, which will 
support the roadway. 

The main floor of the bridge will be carried upon 
plate-girder floor beams, one at each panel point, which 
will be supported at the ends and at two intermediate 
points from the suspension chains. The floor beams 
will have short cantilevers projecting beyond the out- 
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their full height on the base provided and still have, 
because of their great weight, an ample margin of 
safety against overturning by wind pressure. After 
the towers are completed, erection cables will be run 
over the tewers from anchorage to anchorage, and 
from these, traveling erecting cradles will be slung, 
from which the eye-bars will be lifted up and pinned 
together, commencing and working out from the tow- 
ers: The first step would be to string the alternate 
two and three central eye-bars of each set of twenty, 
and then slip the other bars over the ends of the pins 
in pairs until the complete chain was assembled. There 
is absolutely nothing new about this system of con- 
struction, and it has been used for over half a century 
in the erection of brilges of this type. The web mem- 
bers of the stiffening trusses will be threaded on the 
pins in their proper relative positions, and then the 
bottom chord pieces of the trusses will be lifted into 
piace and pinned together at the intersections, after 
the manner of the erection of any ordinary pin-con- 
nected truss bridge. 
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Because of the large ratio of the depth to the length 
of the bridge of 1 to 8, the rise and fall of 10 inches 
at the center of the span, due to changes of ’tem- 
perature, etc., will not produce any movement of the 
eye-bars on the pins. The greatest tendency to move- 
ment would be at the towers, but the friction of 
the eyes on the pins will be so great that: the eye- 
bars will bend before they will turn, and to provide 
for this, an increased amount of metal has been put 
in the parts, These stresses are easily calculable, and 
they have been provided for by increased sections. 
Consequently, when these massive chains nave been 
hung, they will, as far as any movement of the integral 
parts is concerned, be as rigid as though forged from 
a solid piece. The bridge, if carefully erected and 
systematically painted, should do its work for a thou- 
sand years to come. 

The anchorage piers are very lofty and massive. 
They will be pierced by large arches, to provide for 
street traffic, which will pass through them. They will 
be provided with stairways and elevators, by which 
passengers can have immediate access to the bridge 
at the anchorages, instead of having to go far inshore 
to enter at the terminal points. The large interior 
space which necessarily exists in all such large anchor- 
ages has, in the present case, been utilized to provide 
a spacious hall capable of seating 2,000 people. As 
there will be two of these, one in Brooklyn and one 
in New York, it is estimated that the rentals alone 
will be worth more than $30,000 to the city treasury. 

When the bridge is completed, and connections with 
the transit systems made, it is estimated that the eight 
elevated and street car tracks alone will have an an- 
nual capacity of 200,000,000 passengers a year. The 
estimated -cost of the tower and anchorage piers is 
about $3,000,000, while the superstructure, including 
the approaches, will cost about $10,000,000. The bridge 


was designed by Mr. Gustave Lindenthal, in collabora- | 


tion with Mr. H. Hornbostel, as consulting architect; 
and a reference to the general design and the detailed 
plans shows how much can be done to beautify a mam- 
moth structure of this kind without in any way be- 
littling its dignity. If the appropriations are made and 
the contracts let at once, work can be carried on 
simultaneously upon the approaches and the towers; 
and while the erection of these is carried on, the 
manufacturers can be getting out eye-bars. These could 
easily be completed by the time the towers were up 
and the erection wires strung ready for the erection 
of the cables. By proceeding along these lines, there 
is no question that the bridge can be finished and open 
for public use within three and a half years from the 
present date. . 

tt 9 a 

Korea and the United States. 

Korean commerce amounts, according to a statement 
just issued by the Department of Commerce and Labor 
through its Bureau of Statistics, to about fifteen mil- 
lion dollars per annum. Imports materially exceed ex- 
ports, and according to the best statement that the Bu- 
reau of Statistics is able to obtain, amount to about ten 
million dollars, and the exports to about five millions. 
While in the case of China the foreign commerce of the 
country is carried on chiefly, almost exclusively, 
through the “treaty ports,” this is not the case with 
reference to Korea, only about one-third of the foreign 
commerce above referred to passing through the treaty 
ports. 

American products, both manufactured and other- 
wise, are popular in Korea,: but the very large propor- 
tion reach that country through China and Japan, and 
the direct trade of the United States with Korea is 
extremely small. It is only within a comparatively 
short time that the direct trade of the United States 
with Korea was of sufficient importance to justify a 
separate record. In 1897 the exports from the United 
States to Korea were $509 in value; in 1898, $125,000; 
in 1902, $251,000, and for the eleven. months ending 
with November, 1903, $366,919, indicating that for the 
entire calendar year 1903 the total exports to Korea 
from the United States will amount to about $400,000. 

While this is a rapid growth, it does not show by 
any means the entire value of merchandise from the 
United States entering Korea. As above indicated, 
mdny of these articles from the United States consumed 
in Korea are sent first to Japan or China and from those 
countries shipped into Korea. The value of American 
petroleum consumed in Korea in 1901 is stated at over 
$300,000; machinery and supplies, $250,000,-and elec- 
trical goods and lumber, $236,000. These importa- 
tions of merchandise from the United States were due 
in part, largely, perhaps, to the presence of Americans 
engaged in mining operations in Korea and the pur- 
chase by them in the United States of machinery and 
supplies for that work. 

The Statesman’s Yearboolx puts the total trade pass- 
ing through the “treaty ports” of Korea at ten million 
yen of imports and about nine million yen of exports 
in 1897, and in 1901 fifteen mfllion yen of imports, but 
only nine million yen of exports, thus indicating the 
growth, especially in imports, which in 1901 were over 
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60 per cent in excess of those of 1897. These figures, 
however, relate to the treaty ports only. The value 
of the yen is about 50 cents, or practically: identical in 
value with the Japanese. yen.. 

The imports are chiefly cotton and woolen goods, 
metals, kerosene, silk, and machinery for the use of 
the railways and those engaged in their- construction. 
The chief exports are‘ rice, beans, hide, ginseng, and 
copper. The currency chiefly consists of copper cash 
and nickel coins, gold'and silver coins being out of 
circulation. The total currency. is stated as aggregat- 
ing about $22,000,000, of which $6,000,000:is copper cash, 
$14,000,000 nickel, $1,550,000 Japanese coins, and $530,- 
000 Korean silver dollars. 

Hight ports of Korea are open to foreign trade and 
are classed as ‘“‘treaty ports.” Treaties were made be- 
tween Korea and the United States in 1882, and in 
the same year with China; in 1883 with Germany and 
Great Britain; in 1884 with Russia and Italy; in 1886 
with France; in 1892 with Austria; and in 1899 a fur- 
ther treaty with China. Under these treaties Chemul- 
po, Fiusan, Wunsan, Seoul (the capital), Chinampo, 
Mokpo, Songchin, Masanpo,. and Kunsan have been 
opened to trade. The actual trade through non-treaty 
ports, however, is, as already indicated, much greater 
than that through the treaty ports—probably fully 
double. 

The trade of Korea with Japan is growing more rap- 
idly than -with any other country, the importation of 
cotton goods from Japan amounting to from two to 
three million yen annually. Cotton goods are the 
largest single article in the value of importations into 
Korea, : amounting to between six and seven million 
yen annually. Silk goods amount to about one and a 
half million yen per annum. The chief articles: of ex- 
port are rice, four and a half million yen in value; 
beans, two million yen; hides, 650,000 yen; and gin- 
seng,' 527,000 yen. 

The minerals of Korea are. of considerable value. 
Copper, iron, and coal are reported as abundant, and 
gold and silver mines are being successfully oper- 
ated, an American company having charge of and 
operating a gold mine at the treaty port of Wunsan 
under a concession granted in 1895. Concessions have 
also been granted to Russian, German, Japanese, and 
French subjects. : 

Railways, telegraphs, telephones, and a postal -sys- 
tem have been recently introduced into Korea. A rail- 
way from the seaport of Chemulpo to Seoul, the capital, 
a distance of 26. miles, was built by American contract- 
ors, and has reduced the time between the seaport and 
capital from eight hours to one and three-quarter 
hours. ‘The Seoul Electric Company, organized chiefly 
by Americans and with American capital, has built 
and operated an electrical railway near Seoul, which 
is much used by the natives. This electrical plant is 
said to be the largest single electrical plant in Asia. 
The machinery is imported from the United States, 
and the consulting engineer, a Japanese, is a graduate 
of the Massachusetts Institute of Technology. 

Transportation in the interior is carried chiefly on 
by porters, pack horses, and oxen, though small river 
steamers owned by Japanese run on such of the streams 
as are of sufficient size to justify the use of steamers. 

The area of Korea is estimated at 82,000 square 
miles, or about equal to that of the State of Kansas. 


The population is variously estimated at from eight to 


sixteen millions. The foreign population consists of 
about 30,000 Japanese, 5,000 Chinese, 300 Americans, 
100 British, 100 French, 100 Russians, 50 Germans, and 
about 50 of various other nationalities. The postal sys- 
tem is under French direction and has, in addition to 
the central bureau at Seoul, 37 postal stations in full 
operation and 326 substations for registered corre- 


" spondence. 
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The New York Automobile Show. 


The New York Automobile Show opened at Madison , 


Square Garden on January 16, 1904. under the aus- 
pices of the Automobile Club of America, the National 
Association of Automobile Manufacturers, and the 
Madison Square Garden Company. We shall review 
the show in our next issue, which will be our annual 
Automobile number, and will have an attractive col- 
ored cover. The distinctive features of the show this 
year are the fitting of canopy tops with glass fronts 
to. most of the large touring cars, thus making them 
serviceable in bad weather; a decided increase in the 
number of cars with air-cooled motors, upon which 
are found several new and ingenious systems of air- 
cooling; and a slight increase in the number of cars 
employing a three-cylinder motor, which, it is claimed, 
gives higher efficiency than a four-cylinder. Cellular 
radiators are much in evidence, and horizontal motors 
are largely employed, especially on the _ runabouts. 
There are but few steam:and electric machines, al- 
though it is thought the latter will enter new fields 
of usefulness, equipped with the Edison battery. Some 
exceptionally large gasolinc.buses are shown. The 
number of exhibitors is in the neighborhood of 200, 
nearly one-half of whom are manufacturers of cars. 
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Still other makers, who were unable to obtain space, 
are exhibiting at the Herald Square Annex Show at 
the top of the Macy building. This show will last 
until January 30, while the Garden show ends Janu- 


ary 23. 
=~ 


Rapid Photographic Manipulation for Newspaper 
Illustration, 

An example of how the latest apparatus for quick 
photographic manipulation can be used to advantage 
in a novel way was demonstrated last.summer by a 
representative of the Newark Evening News. He was 
commissioned to be stationed on the revenue cutter 
“Gresham,” to photograph the international yacht 
race on: August 25, 1908, the second day of the race. 
He took with him a Kodak camera, a Kodak develop- 
ing machine, the material necessary for developing 
film negatives, and a number of carrier pigeons. , 

The yachts were photographed as they crossed the 
starting line at 11 o’clock A. M. Immediately after 
taking the picture he placed the developing machine, 
containing the developer, upon a table on the deck 
of the vessel, and in broad daylight developed and 
fixed the roll of exposed film. This was completed in 
about ten minutes. The finished film negative was 


_ hurriedly dried, then rolled up in small compass, and 


securely wired to a carrier pigeon under the tail, where 
it would in no way impede its flight. The pigeon 
was then released, and in exactly an hour and a half 
arrived at its loft in Newark, N. J. . 

The negative film was found upon it in good con- 
dition, and was at once removed forthwith to the 
newspaper office, where a print was made, and by 
3:48 P. M. a half-tone plate was completed, by the usual 
half-tone process, placed on the press, and a few min- 


’ utes. later the paper appeared, containing a picture of 


the morning’s yacht races. It was quite a novel, idea 
to utilize the carrier pigeon for transporting picture 
film for purposes of quick reproduction, and in its way, 
is more positive than wireless telegraphy. We believe 
during the siege of Paris in 1870 letters reduced by 
photography down to extremely small size were trans- 
ported by carrier pigeons to the outside world, and 
then enlarged by a lantern upon a screen large enough 
to read.. But that was prior to the days of rapid 
photography or dry-plate or film machine daylight de- 
velopment. : 
a ae _an aa 
An Edison Memorial. 

Steps are being taken to celebrate the twenty-fifth 
anniversary of the introduction and commercial de- 
velopment of the incandescent lamp by founding a 
Thomas A. Edison medal, which will be intrusted to 
the American Society of Electrical Engineers. : 

The Institute, through its council, has already ac- 
cepted the trusteeship of this fund, and the circular 
which is being issued by the Edison Medal Association 
announces that it is the intention that the medal shall 
be awarded each year to the graduating student who 
shall present the best thesis on some original subject 
from the universities and colleges of the. United States 
and Canada which have regular courses in electrical en- 
gineering. Mr. Edison’s mother was a Canadian, 


eo ee oe oe 
The Current Supplement, 


The floating workshop forming part of the new. pon- 
toon dock of Durban, described in a recent issue of the 
ScriENTIFIC’AMERICAN, forms the subject of the opening 
illustrated article of the current SUPPLEMENT, No.:1464. 
Mr. B. J. Lamme discusses the application of single- 
phase alternating current for traction and railway ser- 
vice. Lord Kelvin’s automatic tide predictor is de- 
scribed in a very instructive article fully illustrated. 
The grape, raisin, and wine production of the United 
States is the subject of a paper by George:C. Husmann. 
Prof. A. Forsyth’s address on “Universities: Their 
Aims, Duties, and Ideals,” is also published. Mr. N. 
Monroe Hopkins shows how an electric water-bath 
for inflammable liquids can be made at home. 


nat 
A Correction. 


Concerning the article on “The Obelisk of Mont Pélé” 
in our issue of December 5, 1903, it should have been 
stated that both visits were made by Mr. E’ O.: Hovey 
under the auspices of the American Museum of Natural 
History, instead of one having been made under the 
auspices of the National Geographic Society.. The 
American Museum of Natural History is 
one of the foremost institutions in this country in cx- 
ploration work, due largely to the liberality of Morris 
K. Jesup. 

Se 

Marbled slabs of colored cement, for use as table- 
tops, are made by pouring the tinted cement in proper 
proportions on plates of highly polished mirror-glass, 
then stirring the paste. When hardened, it is removed 
from the, glass. The pieces thus obtained’ have a pol- 
ished surface that can be improved upon by brushing 
with a diluted solution of potassium silicate. 


now ~ 
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A Native Jolo Hut. Gen. Bates and the Sultan of Jolo. A Meeting During the Treaty Negotiations. 
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The Gates of Jolo Natives of Mindanao, Zamboanga, Philippine Islands. 


SCENES ON THE ISLAND OF JOLO AND THE PHILIPPINES.—([See page, 66.] 
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THE INVENTION OF THE SEWING 
MACEINE, 


BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC 
AMERICAN, 


An attempt was made as far back as-1775 to acceler- 
ate hand sewing, which is limited to about forty stitches 
per minute, by the patent needle invented by C. F. 
Weisenthal. This needle, instead of having the eye for 
the thread at one end and the point at the opposite 
extremity, as ‘is the practice in the existing hand-sewing 
needle, was pointed at.both ends, and had the eye in 
the center. With this needle it was not necessary to 
turn the needle over when sewing. Strange to relate, 
this system has been adopted in some sewing machines, 
the needles being pulled and pushed over by the aid of 
mechanical pincers. 

The first practical sewing machine, however, was in- 
vented in 1790 by Thomas Saint, a cabinet maker, of 
London. It is 
not known 
whether he 
ever built a 
practical ma- 
chine. But he 
compiled a 
very compre- 
hensive speci- 
fication and 
set of draw- 
ings, and pat- 
ented his ma- 


chine. It may 
be seen from 
our _ illustra- 


tion of Saint’s 
machine, 
which was con- 
structed sever- 
al years ago 
from the _in- 
ventor’s de- 
signs, that 
many of its 
features are 
present in. the 
modern’ types 
of sewing ma- 
chines. The 
Saint : machine 
is of the chain- 
stitch, or sin- 
gle - thread, 
type. It con- 
sists of a table 
with an over- 
hangiff arm, 
which feature 
it will be ob-~ 
served is re- 
tained in the 
modern sewing 
machines, and 
a horizontal 
shaft. The 
latter, through 
the medium of 
a ratchet 
wheel, recipro- 
cates a vertical 
needle bar. The 
machine ap- 
pears to have 
been intended 
chiefly for 
leather work. 
It was provid- 
ed with an awl 
working ver- 
tically, which 
pierced a hole 
for the thread. 
A ‘spindle and 
projection laid 
the thread over this hole, and a descending forked 
needle pressed a loop of thread through it. The loop 
was caught on the underside by a reciprocating hook; 
a feed moved the work forward the extent of one 
stitch, and a second loop was formed by the same 
motions as the first. It descended, however, within 
the first, which was thrown off by the hook as it 
caught the second, and being thus secured and tighten- 
ed up, an ordinary tambour or chain stitch was formed. 
Saint, however, apparently did not proceed with the 
development of his sewing machine idea, for a few 
years later he devoted his energies to steam boilers. 
It was not till some forty years after Saint had ob- 
tained his patent, in 1790, that any decided attempt 
was again made. In 1830, Barthélemy Thimonier, a 
tailor of St. Etienne, in France, patented his device, 
and he followed it up with great assiduityy 

In Thimonier’s apparatus the needle was crocheted, 
and descending through the cloth, it brought with it a 


Elias Howe’s Sewing Machine, Bult in 1846. 
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loop of thread, which it carried through the previously 
made loop, and thus it formed a chain on the upper 
surface of the fabric. The machine was a rather 
clumsy affair, made principally of wood. AS many as 
eighty were being used in Paris in 1841, making army 
clothing. Hostility to the invention was great, and 


an ignorant and furious crowd wrecked the establish-' 


ment, and nearly killed the unfortunate inventor. 
Thimonier, however, was not discouraged, for in 1845 
he twice patented improvements on it, and in 1848 he 
obtained both in France and the United Kingdom pat- 
ents for further improvements. The machine was 
then made entirely of metal, and was a great improve- 
ment on the wooden model. But the revolution of 


1848 blasted his prospects, and he died in obscurity in 
1857. 

The eye-pointed needle and a double thread or lock- 
stitch were invented by Walter Hunt, of New York, 
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metal baster plate, which can be bent to the curve of 
the seam to be sewed. The baster plate is drawn 
through the machine by the teeth of a pinion, the mo- 
tion being intermittent, and thus carries the cloth 
forward in front of the needle. 

The needle is curved, and the eye is placed near 
its point. The thread passes from a spool above, and 
down through the eye. The needle is attached to a 
pendent vibrating lever, and when the point has passed 
through the cloth a certain distance, and is just return- 
ing, a shuttle, containing a bobbin of thread, sliding 
in a shuttle race, passes through the loop that extends 
from the cloth to the eye of the needle, leaving the 
shuttle-thread in the loop. The needle then rises, and 
both threads are pulled taut, with the needle thread 
iv front of the cloth, and the shuttle-thread behind, 
but both threads cross in each hole made by the needle. 
Although the needle swings in a vertical plane, it 

passes through 
the cloth hori- 


English Sewing Machine Built in the Early Part of the 


zontally. The 
shuttle travels 
to and fro 
horizontally 
with the point, 
or nose down- 
ward, being 
driven from 
end to end of 
race by two 
strikers which 
are. operated 
by arms and 
cams secured 
to the main 
shaft. 

As will be 
seen, this ma- 
chine bears 
but little re- 
semblance to 


any of the 
modern ma- 
chines, but it 


embodied the 
three essential 
features which 
characterize al- 
most all prac: 
tical machines, 
viz., a groove 

needle with 
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THE INVENTION OF THE SEWING MACHINE. 


in 1832 to 1835, and by this needle a loop of thread 
was formed under the cloth to be sewed, and through 
that loop an oscillating shuttle was passed, thus mak- 
ing the lock stitch of all ordinary two-thread machines. 
Hunt really produced a practical machine, but he 
failed to protect himself until 1853, when his claim 
to a patent was disallowed on the ground of abandon- 
ment. 

Elias Howe first commenced work on the sewing ma- 
chine in 1844, and in 1845 he made a thoroughly suc- 
cessful machine, and in the next year he obtained a 
patent, which was to bring him wealth, for in 1863 his 
royalties were $4,000 a day. 

Our illustration shows the first successful machine 


_ invented by Howe, and it differs from both Saint’s 


and Thimonier’s inventions in almost every particular. 
It was of the lock-stitch type, and the work to be 


sewed, instead of lying horizontally, hangs vertically,. 


being fixed on pins embedded in the edge of a thin 
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First Singer Sewing Machine, Made in 1851. 


the eye at the 
Loint, a shuttle 
operating on 
t he_ opposite 
side of the 
cloth from the 
oeedle to form 
a lock stitch, 
and an auto- 
matic feed. 
But although 
the foregoing 
men are ac- 
cepted as the 
pioneers of the 
sewing ma- 
chine, an inter- 
esting relic, a 
home-made am- 
ateurish sew- 
ing machine, is 
now preserved 
in England. It 
is a most prim- 
itive appar- 
atus, construct- 
ed for the most 
part of wood. 
It was made 
by Charles 
Kyte, a native 
of Snow Hill, near Evesham. The date of its origin is 
unknown, though it may have been made before the 
birth of either Saint’s, Thimonier’s, or Howe’s ideas. 
The machine consists of a four-legged wooden stool 
supporting a table upon which the machine itself is 
carried. The treadle serves to actuate the machine by 
means of a cranked axle carrying a wooden flywheel, 
weighted near the circumference by lead run into 
bored holes. On the spindle of the machine is a small 
pulley driven by a belt from another pulley on the fly- 
wheel, while a crank in the spindle imparts the vertical 
reciprocating motion to the needle bar through a long 
recking lever. To the side of the upper pulley is fixed 
an eccentric steel ring which acts as a cam, and gives 
motion to a long arm which works the shuttle-carrier. 
On the opposite side of the crank working the needle 
bar is a small cam giving a side motion to a horizontal 
rocking lever feeding forward the work to be sewn. 
On the table is a light. flat spring, fitted with a small 
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pulley, and this appears to have been used as a tension. 
Unfortunately, the needle and shuttle of this curiosity 
are missing, and their form is unknown. 

In 1851 the Singer machine was invented. Like the 
Howe, this latest device was of the lock-stitch type, and 
the shuttle works transversely by a carrier having a 
V-shaped slot on its side, in which a crank pin attached 
to the underneath shaft moves. A crank pin on the 
upper shaft, working in a V-shaped slot in the needle 
bar, supplies the needle motion. The needle thread 
tension is adjusted by: altering the extent to which 
the thread is coiled round a smooth wire, and the 
thread is held at the commencement of the down stroke 
by an additional tension applied by a cam at the back 
of the crank plate. It has a wheel-type feed, the feed 
wheel being moved intermittently by a band, worked 
by a rocking lever from a cam on the underneath shaft, 
sufficient friction to ‘obviate the backward -motion of 
the feed wheel during the return of the band being 
given by means of a wooden brake block. 


a $$ 
THE PHONOGRAPH AND HOW IT FIGURED IN THE 
TREATY OF JOLO. 

BY FE. C. ROST. 

Just half way round the world from Washington, 
D. C., to the extreme south of our Philippine posses- 
sions, lies a group comprising eleven small islands, 
all of which are inhabited, together with many ad- 
jacent smaller islands, some of which have never 
been explored. At present the attention of the civi- 
lized world is being drawn to Jolo, the largest island 
of the group, because of an insurrection on the part 
of the natives against the United States government. 
The treaty made with Gen. Bates in 1899 will be re- 
membered as one of the most remarkable in the an- 
nals of history. Without the loss of a single life, a 
compact was entered into with the rulers of the differ- 
ent islands, who represented a million and a half of 
people, and that without the cognizance of the Sultan 
of Jolo, whose jurisdiction was supposed to extend 
throughout the entire group. Thus forced to see the 
futility of withstanding the United States government, 
he also finally agreed to the conditions of the treaty. 

The city of Jolo, on the island of like name, is the 
American capital. Maibun, on the opposite side of 
the island; is the Moro seat of government. These 
Moros represent the true Indian type. They are semi- 
civilized, and very treacherous. Of piratical tenden- 
cies, their territory, even to the present day, is re- 
garded with dread. They never eat meat, but subsist 
upon a diet of rice, fish, fruit, and vegetables, and yet 
withal are perfect types physically. Both sexes wear 
a trouser-like garment, that affected by the man 
fitting skin tight. I asked a Moro how he got in and 
out of the clothes, and he replied that they were 
sewed on and never removed until they fell off. 
Polygamy is universally practised, and slavery ex- 
ist very extensively. Horse stealing is punishable 
by death; murder by a fine of about fifty dollars. The 
religion is Mohammedan, and as practised on the isl- 
ands gives rise to many queer customs. For example, 
a Moro without any previous preparation for the call- 
ing will suddenly declare himself ‘juramentado,” that 
is, inspired by Mohammed to be a destroyer of Christ- 
ians. He forthwith shaves his head and eyebrows, 
and goes forth to fulfill his mission. 


Shortly after Gen. Bates’ arrival on the island, the | 


sultan sent word that there were some half dozen jura- 
mentados in Jolo over whom he had no control. The 
general replied, ‘Six hundred of my men have turned 
juramentado, and I have no control over them.” Thus 
for the time being at least did the juramentado ele- 
ment cease to exist. Within the past few months, how- 
ever, another juramentado has come to light. He suc- 
ceeded in getting into the city of Jolo, where he seized 
a member of the 17th United States Infantry, and 
promptly disemboweled him. The murderer was caught 
in the act by a sentry on guard, who instantly dis- 
patched him. Unfortunately, the bullet also killed a 
Moro, the chief bugler.of the regiment. It was de- 
cided to make an examplé of the juramentado. Ac- 
cordingly, a grave was dug without the walls of the 
city. Into this the murderer was unceremoniously 
dropped. A pig was then suspended by his hind legs 
above the grave, and the throat of the animal cut. 
Soon the body lay immersed in gore, the direst calam- 
ity that could happen to a Moro, his religion teaching 
him that contact with pig’s blood means exclusion from 
heaven. A guard stood sentry over the grave until 
dusk, when the pig was buried side by side with the 
juramentado. This so enraged the Moros that they 
besieged the city. Matters became so grave that Gen. 
Wood felt called upon to disperse the mob, resulting in 
the death of a number of Moros. This uprising on the 
part of the natives entirely abrogates the conditions 
of the Bates treaty made in 1899 under the most diplo- 
matic conditions. The general first visited each of the 
surrounding islands, and invited its chief on board the 
cruiser “Charleston,” which the Navy Department had 
placed at his disposal. There the guest was treated 
to entertainment of a liquid nature, and incidentally 


‘dramatic. 


_by name. 
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presented with a great sack containing one thousand 
Mexican dollars, in bulk as much as two men could 
carry. The manner of the presentation was most 
As the bearers dropped their burden, the 
mouth of the bag opened as if by accident, and the 
coin rolled forth at the feet of the recipient. Before 
leaving the ship the visitor was prevailed upon to sign 
the treaty. Oftentimes we found it necessary to travel 
several miles inland in order to reach the chief. On 
these expeditions we went totally unarmed by order of 
Gen. Bates, who thereby showed great judgment. 
Trouble must have resulted on more than one occasion 
had we been provided with fire-arms. 

Our interpreter. was a white man, Edward Schuck 
As a linguist he excels, spéaking fully a 
dozen languages with great fluency. 

At last there remained but the sultan himself to be 
interviewed. This proved to be a difficult matter, 
for upon hearing of the arrival of the vessel of war in 
the harbor of Jolo, the sultan promptly departed for 
Maibun. In vain representatives of Gen. Bates were 
sent on shore to request his royal presence on board. 
At last the “Charleston” sailed ;for Maibun. Once 
more the general’s representatives went on,shore to 
invite the sultan to the warship. Most positive was 
the refusal: A second invitation was treated in like 
manner. Weary of diplomacy, Gen. Bates sent, or- 
dering the sultan to appear, and upon his ignor- 
ing of the command, the decks were cleared for ac- 
tion, aim was taken at the rocks alongshore, and the 
first discharge not only filled the air with flying rock, 
but it also sent the curious Moros, who had crowded 
to the shore in hundreds, rushing and screaming, as 
though bereft of their senses, into-the shade of the 
forest beyond. It-convinced the sultan, too, that he 
had better accompany the officers to the ship; and so, 
in company with his many retainers.and a.great show 
of pomp, he boarded one of his own .war canoes, and 
was paddled to the “Charleston.” Each visitor had 
taken the precaution to supply himself with a great 
sack of rice, under the weight of which he fairly stag- 
gered up the gang ladder. All had evidently come 
prepared to make a protracted stay. It is safe to say 
that the events which happened -on board the 
“Charleston” during the next few hours will never be 
forgotten by those present. The royal guests were 
conducted over the man-of-war. .Food they refused 
as coming from the hands of Christians, but drink 
they took freely. Great was their wonderment at 
the things which they saw. At the suggestion of an 
officer, the sultan touched an electric button; instantly 
a Chinese servant appeared as if by magic. Again, 
under directions, he operated the button, this time 


- twice, and behold a United States marine stood in the 


doorway. From that time on, every ornament aboard 


ship that in any wise suggested an electrical button | 
was pushed by the Sultan or some member of.-his suite. | 


He was conducted into a dark room, and told to turn 
the button that adjusted the lighting apparatus. The 
flood of light that resulted left him with gaping mouth 
and dilated eyes. His wonderment continued to grow 
apace throughout the entire afternoon; whenever op- 
portunity afforded, the Sultan of. Sulu repeated the 
performance of pushing electric buttons and turning 
electric lights on and off. He even went so far, when 
he thought himself unwatched, as'to try to appropriate 
one of the bulbs aglow with light. But the fun- 
niest thing of all was when the mighty chief, upon 
invitation, fired the Colt’s automatic gun. The ex- 
plosion of the first discharge seemed to root him 
to the spot. His hands still gripped the trigger, 
with the result that shells continued to pepper the 
surrounding waters. Again and again the royal gun- 
ner begged that they stop the action of the infernal 
machine, not knowing that the medium of cessation 
lay in his own ‘hands; so.thoroughly frightened was 
the sultan, it was impossible to make him loosen his 


hold, and an officer ordered the cutting of the tape, thus : 


stopping the supply of ammunition. The one-pounder 


was next brought into play, and at the first loud boom - 


the sultan called the ammunition display off, refusing 
to go near one of the eight-inch guns, which he had 
also been invited to fire. In the meantime his at- 
tendants, whose knives had been magnetized, con- 
ceived the idea that the Evil One himself was 
aboard. They begged and implored to be taken on 
shore, and quite forgetful of their bags of rice, they 
scurried down the gang ladder. At night the search- 
light was brought to bear upon the Moro town of 
Bus Bus; the instant desertion of the town followed, 
even to the dogs, and for many weeks thereafter no 
amount of persuasion could induce the inhabitants to 
return. 

Gen. Bates made his headquarters in the town of 
Jolo, and thither the sultan and his staff came on sev- 
eral occasions to discuss the -treaty; subsequently 
another visit was made to the “Charleston.” This 
time the mother of the sultan accompanied the party. 
A phonograph owned by one of the officers rendered 
very pleasing selections for the entertainment of the 
guests. The aged dame sat entranced throughout the 
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performance. It was not until the time came for her 
son to affix his signature to the treaty that she awak- 
ened. Under one condition only would she permit the 
sultan to sign—the phonograph must become hers at 
once. For a time that phonograph threatened to be 
the means of upsetting all of Gen. Bates’ well-laid 
plans for the amicable taking over of the islands. 
Fortunately, the owner was prevailed upon to part 
with the machine in the interests of his government, 
and the coveted music producer changed owners at the 
signing of the treaty by the sultan. 

The island covers fully three hundred and twenty 
square miles. It is of coral formation, and offers a 
most excellent harbor to the west. In topography it 
is gently undulating and covered throughout its en- 
tire length by the rankest tropical vegetation, valuable 
teak wood being found extensively throughout the 
entire district. Nowhere in the world are more lusci- 
ous fruits produced. Among those peculiar to this helt 
is the durian, which is about the size of a muskmelon. 
Its exterior presents somewhat the appearance of a 
chestnut burr, being prickly and tough; within, the 
fruit is white and cheese-like, and owing to this pe- 
culiarity the American soldiers dubbed it the “vege- 
table limburger.” The mangosteen is another of the 
rare fruits. It is the size of an average orange, 
chocolate colored, and has a very brittle skin. Inside, 
four white sections contain a colorless liquid. This 
is the rarest fruit known, and the only one, so it is 
claimed, that Queen Victoria had never tasted, there 
being no way of preserving the fruit for a sufficient 
period after plucking to permit of shipping to any 
distance. The hemp plant is also indigenous to these 
islands, the making of hemp being one of the chief 
occupations. In appearance. the tree is just like the 
ordinary banana, a single hand of fruit growing forth 
from the top of the central stalk. The fruit is ex- 
tremely bitter and is filled with numberless round, 
black seeds. 

The origin of the town of Jolo does not lack in in- 
terest. Some fifty years ago an army officer, a man 
prominent in the politics of Spain, was exiled by order 
of the crown. His sentence doomed him to spend the 
rest of his life on this island in the Pacific: Being 
a man of great resource, he determined to lay out for 
himself a walled-in city. He accomplished his task 
after many years of arduous labor, and when his 
king heard of the manner in which the condemned 
man had spent his long period of servitude, he par- 
doned him. These very same walls we find to-day 
guarded by an American sentry. Just without the 
walls is the spear markct, where all Moros desirous 
of entering the city proper are obliged to leave their 
weapons. This was a Spanish custom, and is enforced 
by the American authorities at the present day. 
_-____+ +. 

A 1905 International Exposition. 

The one-hundredth anniversary of the exploration of 
the Oregon country by Capts..Meriwether Lewis and 
William Clark, of the United States army, will be 
celebrated by an international exposition, to be held 
at Portland, Oregon, 1905.. Lewis and Clark were com- 
missioned by President Jefferson. Their exploration 
added: Oregon, Washington, Idaho, and parts of Mon- 
tana and Wyoming to the national domain, and gave 
to the United States its first foothold on the Pacific 
Ocean. In 1850, the Oregon country had a population 
of but 13,294. In 1903 its population was 1,500,000. 
The exposition will afford an opportunity for studying 
the history, progress, sociology, and economic develop- 
ment of a section of our country that is comparatively 
little known to the East. Historically considered, for 
example, the acquisition of the Oregon country paved 
the way for the subsequent annexation of California. 
The cities of Portland, Seattle, Tacoma, and Spokane 
are examples of the progress of the region. Where 
Portland, with its 125,000 people and its annual job- 
bing trade of $175,000,000, stands to-day, Capt. Clark 
in 1806 found a few miserable Indian huts. Puget 
Sound, which was little known for nearly forty years 
after Lewis and Clark returned to St. Louis, is now 
one of the world’s greatest harbors. 
$$$» +0 
A Ninety-Mile-an-Hour Automobile Speed Record, 

Henry Ford, on January 12, with his remodeled 
racer, fitted with a new 70-horsepower motor, beat all. 
existing records for the mile by a wide margin in 
a speed trial over a specially-prepared course on the 
ice of Lake St. Clair. A track several. miles in length 
was prepared by scraping the snow off the ice and. 
sprinkling it with cinders. The machine swerved and 


“bumped about considerably, but made the remarkable 


time of 39 2-3 seconds. 
pe — 
A British Firing Record. 

During the recent prize firing by the Channel fleet 
at Gibraltar H. M. S. Majestic, flying the flag of Vice- 
Admiral Lord Charles Beresford, made an astonishing 
record with her four 12-inch guns. She made 17 hits 
out of 28 for 37 rounds. 
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A BOTTLE HOUSE, 

This house is one of the most remarkable ever con- 
structed, for it is really composed principally of glass 
‘bottles. It stands in the town of Tonopah, Nevada, 
and was erected by a miner who used the bottles on 
account of the scarcity of other material. The bottles 
were placed in rows with the bottom ends outward, 
as shown in the photograph, and are held in place by 
mud in place of plaster. The corners of the building 
are composed of wooden beams, also covered with mud. 
The walls are about a foot in thickness, and are so 
well constructed that the house 
is actually more comfortable in 
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Dispersing Fogs by Electricity. 

In the course of a recent lecture before the Physical 
Society of Great Britain, on “The Means of Electrify- 
ing the Atmosphere on a Large Scale,” Prof. Oliver 
Lodge demonstrated that by the discharge of elec- 
tricity into the air in large quantities fogs may be dis- 
persed, as the particles of mist and smoke coalesce, or 
cohere, under influences of this medium,-and fall to 
the ground. Prof. Tyndall proved that a heated body 
placed in an atmosphere clouded with dust formed 
around it a dark space, which was dust-free. He 


winter than many of the other 
dwellings in Tonopah, which 
are built of other material. It 
is 20 feet in length, 16 feet in 
width, and contains two rooms. 
It was built entirely by the 
owner, a miner named William 
F. Peck. 
——_—___+04——__—_—- 


The “Sleeping Sickness” in 
Africa, 


According to a_ statement 
issued by the American Board 
of Commissioners of Foreign 
Missions, no less than 68,000 
persons have died of the curi- 
ous sleeping sickness which has 
ravaged Africa, 10,000 having 
perished within the last five 
months. Notwithstanding all 
efforts on the part of the Brit- 
ish authorities, there has been no abatement in the 
spread of the disease in Uganda. The sleeping sick- 
ness made its appearance in that section two or 
three years ago. A commission sent from England, 
headed by Col. Bruce, has decided that the disease is 
scattered by a fly called kivu, but no antidote has yet 
been discovered. Another commission is said to be in 
prospect to see what can be done to prevent the spread 
of the plague. Segregation seems impossible, and no 
relief is in sight. 

The first symptom of the presence of the disease is 
headache, with swelling of the glands of the neck, 
followed by protracted sleeping on the part of the 
patient. The disease runs its course in from six weeks 
to two years. 

tio 
A REAL LOG CABIN. 
BY ARTHUR INKERSLEY. 

On the Marble and Middle Fork Divide of the Ka- 
weah River, California, there is a noble forest of se- 
quoias, of which Mr. John Muir, the well-known natu- 
ralist and mountaineer, writes: “After a general ex- 
ploration of the Kaweah Basin, this part of the sequoia 
belt seemed to me the finest, and I then named it the 
‘Giant Forest.’ It extends, a magnificent growth of 
giants grouped in pure temple 
groves, ranged in colonnades along 
the sides of meadows, or scattered 
among the other trees, from the 
granite headlands overlooking the 
hot foothills and plains of the San 
Joaquin back to within a few miles 
of the old glacier fountain at an ele- 
vation of 5,000 to 8,000 feet above 
the sea.” 

In this region Mr. Muir came 
across a man who was herding a 
band of horses that had been driven 
up a rough trail from the lowlands 
to feed on the forest meadows. 
When Mr. Muir, whose scanty sup- 
ply of food was’ running very low, 
asked if he might have some flour, 
the man said, “Yes, of course, you 
can have anything I’ve got. Just 
take my track and it will lead you 
to my camp in a big hollow log on 
the side of a meadow two or three 
miles from here. I'll be back be- 
fore night; in the meantime, make 
yourself at home.” By the middle of 
the afternoon Mr. Muir had discov- 
ered “his noble den in a fallen se- 
quoia hollowed by fire—a spacious 
log-house ‘of one log, carbon-lined, 
centuries old, yet sweet and fresh, 
weather - proof, earthquake - proof, 
likely to outlast the most durable stone castle, and 
commanding views of garden and grove grander far 
than the richest king ever enjoyed.” The mountaineer 
soon came in, and he and John Muir enjoyed a talk on 
trees, animals, etc., while he busily prepared the even- 
ing meal. 

Mr. Muir wandered about for several days within a 
radius of six or seven miles of the camp, studying the 
surrounding country and at last regretfully bade good- 
bye to his host, “the kind sequoia cave-dweller,” as he 
called him. 


A BOTTLE HOUSE. 


thought that the hot body consumed the dust, which 
in his experiment was organic. Investigating the phe- 
nomenon twenty years ago, however,. Prof. Lodge found 
that Tyndall’s theory was wrong—that there was a. sort 
of aerial bombardment from the heated body which 
kept the dust at a certain distance, but he also discov- 
ered that when electricity was substituted for heat 
the particles acquired polarity, ran together, and were 
repejlad to the sides of the vessel. This fact induced 
him to advance the theory that by electrification of a 
misty atmosphere fog could be dispersed. A trial was 
made at Liverpool, where Sir Oliver was then profes- 
sor of physics. The air around University College was 
electrified by means of a Wimshurst machine, the 
current being most effectively dispersed by the aid of 
flame at the summit of a tall mast. The result was 
that in a dense fog a space of fifty or sixty yards ra- 
dius was kept quite clear. Sir Oliver Lodge fruitlessly 
endeavored to induce the Mersey Dock Board to place 
a sufficient number of stations on both sides of the 
river, and by electrifying the air on one side with pos- 
itive, and on the other with negative electricity, to 
discover if the fogs on the stream, which are always 
accompanied by collisions, could not be got rid of. Sir 
Oliver has followed up this subject, and has now sug- 
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gested the utilization of an improved kind of dynamo, 
instead of the Wimshurst machine, to give a continu- 
ous, and not an alternating, current of electricity. He 
illustrated the principle of his thesis by a large glass 
bell filled with dense magnesium smoke. He then elec- 
trified the air within the jar, and the smoke particles 
cohered and fell like so much snow, the air at the 
same time clearing. Given the means of electrifying 
a cloud, Sir Oliver Lodge saw no reason why its wat- 
ery particles should ngt be forced into drops, and made 
to fall as rain, 
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The Strength of American ‘timbers, 

Timber tests which shall determine the strength of 
the principal‘ American timbers used for construction 
purposes are now in progress at Washington, D. C., at 
Yale University, New Haven, Conn., at Purdue Uni- 
versity, Lafayette, Ind. and at the University of Cali- 
fornia, Berkeley, Cal. These tests are made under the 
direction of the Bureau of Forestry, and are for the 
benefit of lumbermen, construction engineers, and sci- 
entific men who are interested in the strength of dif- 
ferent wood fibers. “The Bureau of Forestry plans 
from the results of its tests to 
make tables of the strength of 
different American woods to 
which the engineer may refer 
when he wishes to know what 
timbers to use for certain pur- 
poses. The tests will be in 
cross bending and _ breaking, 
compression with and against 
the grain, and shearing. 

No complete and satisfactory 
series of tests on large sticks 
of timber has ever been made 
in this country. Lumber man- 
ufacturers in the South and the 
Pacific Coast States are espe- 
cially interested in this work, 
since they wish to know more 
about their product. They 
have contributed gratis much 
of the material used in the 
tests. 

The chief timbers now being 
tested are the Southern pines and the red fir of the 
Pacific coast. In the laboratories at Washington tests 
are now in progress on loblolly pine sticks 17 feet long 
and 8 by 14, 8 by 8, and 8 by 4 inches. Special atten- 
tion is given to the effects of moisture on the strength 
of wood. In the case of loblolly pine which has grown 
rapidly, the strength was found to decrease 50 to 60 per 
cent after the dry wood had been soaked several days 
in water. The fact, however, is not yet established 
and will have to be proved by further experiments. 
The timbers tested are of the usual grades purchased in 
the market and are not selected pieces. 

At the laboratory of the Yale Forest School in New 
Haven small selected pieces of longleaf pine, without 
knots or other defects, are being tested so as to learn 
what is the ultimate strength of the fibers. 

At Berkeley, Cal., tests are being made on red fir 
from timbers contributed by red fir manufacturers. 

Dr. W. K. Hatt, who is stationed at Purdue Univer- 
sity, is carrying on a series of tests there with hard- 
wood timbers and is preparing for publication the 
results of all the tests of the bureau. 

> ++ 2 
A Sliding Railway. 

The novelty. of high-speed railway construction de- 
scribed in the Revue Technique by 
M. G. Sautereau consists in doing 
away with the running wheels of 
the cars and replacing them with 
slippers or skates. The cars are 
raised on a thin film of water, 
which is forced under the skates 
through a jet. In the earlier pians 
the propelling force contemp!ated 
was a horizontal jet of water, 
which was directed against suitable 
vanes on the bottoms of the cars. 


The valves of these jets were 
opened by the leading car and 
closed by the rear one. In the plan 


as at present proposed, a third rail 
is laid between the two gliding 
rails, and a friction wheel, driven 
by electric motors, runs on this 
and furnishes the propelling force. 
The advantages claimed for this 
system of traction are a great re- 
duction in the track resistance and 
in the power required by a car, a 
much smoother running of the cars, 
and hence a smaller depreciation 
both of track and car. There is no 
danger of derailment, and high 
speeds can be attained.. By cutting 
off the water supplied under the 
skates, a great braking effect is 
secured. Figures are given to show 
the economy of the system over electric traction on 
wheels. 
—______>+2+ _______—_- 

The cost of the first census taken of the population 
of the United States was not quite $45,000. The cost 
of the census taken in 1900 was $13,115,439. The cost 
of the first census per head of the population was a 
little over 1 cent; in 1900 the average cost had risen 
to 17 cents. The decided increase in the cost is ex- 
plained by the great extension of the census and of 
the details associated with it. 
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RECENTLY PATENTED INVENTIONS. 
Apparatus for Special Purposes. 

AUTOMATIC SUCTION-PUMP OR VACU- 
UM-CHAMBER.—C. H. WETTLIN, Asbury 
Park, N. J. This apparatus removes obstruc- 
tions in wat°r-pipes, but is otherwise applica- 
ble where sudden and powerful suction is re- 
quired. The vacuum for producing:suction is 
produced by decomposition and explosion of 
some substance supplied to the chamber of a 
drum or cylinder. The drum has a holder for 
the explosive substance, means for controlling 
its admission to the chamber, and electrical 
means for producing ignition of the substance, 
while within the chamber is a device for dis- 
tributing it, so as to produce a more effective 
explosion and powerful vacuum. 


CONCENTRATOR.—L. F. ScHOENEFELDT, 
Denver, Col. In this case the invention relates 
to improvements in machines for separating 
the values from dry crushed ores, dry gravel, 
dry sand, an object being to provide a concen- 
«trator ‘operating by centrifugal action that 
shall be light, strong, and durable, easily oper- 
ated, and while taking up a very little space 
will provide for a large output. 


Heating and Lighting. 


STOVE.—F. J. PiocH, Creston, Iowa. Ef- 
ficiency in heating and in ventilating the fire, 
and easy removal of ashes, are among the ob- 
jects of this invention. There are no idle cor- 
ners in this stove in which ashes and dirt may 
accumulate. Air passing all around the fire-pot 
obviates all danger of burning out the pot and 
the degree of heat given the air is so ‘intense 
as to increase the efficiency of the stove to a 
marked extent. 


Machines and Mechanical Devices. 


TUBE OR ROLL FORMING MACHINE.—C. 
SurMANN and R. D. Soucias, Fall River, Mass. 
Primarily the inventors have in view the pro- 
duction of a machine the sections whereof 
forming the mandrel will be capable of being 
readily moved toward or from each other, thus 
enabling the tube or roll at all times to have a 
positive bearing inside the same, yet when it is 
desired to remove the tube from the ‘mandrel 
the latter’s circumference may be decreased, 
whereby the roll may be easily slipped from the 
same. 


Of Interest to Farmers. 


HAY-KNIFE.—W, S. SHippy, Bayfield, Col. 
This knife is capable of being used by the hand 
or foot, or both if desired. The main feature 
of its construction is that it needs to be raised 
only about six inches to feed and cut the whole 
length of the knife, while knives of similar 
character must be raised nearly, if not wholly, 
their entire length to cut and feed properly. 


CATTLE-STANCHION.—W.. T. Epwarps, 
Elkhorn, Wis. ‘This improvement refers to 
stanchions employed for holding cattle while 
milking or for other purposes which require a 
certain number of cattle to be separated from 
a herd and held spaced apart by an engage- 
ment of their heads and necks with parts of 
the stanchions. The object is to provide de- 
tails of construction for a stanchion which will 
adapt the device for holding cattle by their 
necks and permit release either individually or 
all at a time. 

CORN-SHOCKER.—T. L. CreatH, Mount 
Sterling, Ohid. The invention relates to an ap- 
paratus intended principally for forming shocks 
of corn and depositing them in upright position 
in the field, the apparatus being attached di- 
rectly to the harvester by which the corn is 
eut. It also relates to an arrangement of the 
harvester-frame, the draft apparatus being 
rearward of.the front end of the harvester and 
the horses walking one at each side thereof. 


Pertaining to Vehicles. 


NECK-YOKE ATTACHMENT.—D. N. Luss, 
Carroll, Iowa. By the construction of this at- 
tachment the yoke can swing freely to the 
front and rear and can turn at its center upon 
the swinging bar, giving freedom of movement 
to the yoke and properly supporting the front 
end of the pole. The yoke is so connected 
with the pole that the invention avoids any 
projection of the pole beyond the neck-yoke con- 
nection, obviating difficulties resulting from the 
eatching of checkreins over the pole ends and 
the interference by the projecting end of the 
pole striking animals, end-gates, etc. It can 
be employed upon carriages or wagons or 
any other implement-tongue. 

WUEEL.—J. B. MCMULLEN, Howard County, 
Md. Mr. McMullen’s invention is an improve- 
ment in wheels, and particularly in pneumatic- 
tire wheels, and has for its object to provide a 
novel construction of devices for securing the 
tire and for operating the securing devices. It 
comprises means to forcibly operate the side 
plate into and out of engagement with the 
wheel by a simple appliance, which may be 
applied to and removed from the wheel at 
pleasure. 


Miscellaneous. 
HOSE-SUPPORTER.—Frances C. McDon- 
ALD, Box 399, Chicago, Ill. In carrying out the 
present improvement the inventor has _ par- 


ticularly in view the provision of a device 
which will firmly and securely retain the up- 


per edge of the stocking through the medium , 


which forms an impor- 
tant part of the invention. ‘This garment-gup- 
porting device is exceedingly simple in its 
construction and positive in its operation, 
while embodying the essential features of 
cheapness and convenience. : 
HATCH-COVER FOR MARINE VESSELS. 
—W. W. Daw.tey, Geneva, Ohio. In modern 
vessels hatches are made so heavy as to render 
their movement very laborious. Mr. Dawley 
seeks to overcome this disadvantage by em- 
ploying a carrying wheel or wheels for the 
hatch-cover,, and means for raising the cover 
on or lowering it from the support of, the 
wheels. The cover may be lowered down on 


of a locking device, 


the hatch to close it, and to uncover the 
hatch the cover is raised until supported. by 
the carrying-wheels, and the cover and wheels 
run along the deck until the hatch is quite un- 


' covered. 


Note.—Copies of any of these patents will be 
furnished by Munn & Go. for-ten cents each. 
Please state the nam2 of the patertee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You | 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu-' 
facture these goods write us at once and we will , 
send you thenameand address of the party desir- | 
ing theinformation. im every ease it is neces= 
sary to give the number of the inquiry. 

MUNN & CO. 


a ae 
Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 4993.—Wanted manufacturers to 

negotiate for manufacturing on large scale an auto- 

matic fence gate; has its own post and all of steel. 
“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No, 4994.—For manufacturers of dry 
Placer -machinery in Los Angeles, Cal. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 4995.—For manufacturers and pro- 
moters of suburban electric railways. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 4996.—For dealers in new and 


second-hand boilers and engines of 34 tu 5h. p., suit- 
able for small launch. 


For logging engines. J. S. Mundy, Newark, N. J. 


Inquiry No. 4997,—For machines for weaving 
wire and wood picket fencing. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4998.—For quotations on 100 and 1,000 
of a cheap grrde of compressible rubber bulbs, with 
1 foot of 44 rubber hose attached, such as used un atom- 
izers. 

American inventions negotiated in Europe, Felix 
Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No. 4999.—For wholesale dealers in In- 
dian veads. 

Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers of hardware specialties, dies, stampings, etc. 

Inquiry No. 5000.—For dry placer washers for 
gold mining. 

For Machine Tools of every description and for Ex- 
perimental Work call upon Garvin’s, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 5001.—For manufacturers of broom 
machinery. 

(= Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &Co., 361 Broadway 
New York. Free on application 


Inquiry No. 500:2.—For manufacturers of the 
“ cotton carding machine.” ‘ 


The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 5003.—Fer makers of machinery for 
putting wires in shipping tags, also firms making those 
tags. : 

Empire Brass Works, 106 BH. 129th Street, New York. 
N. Y., have exceptional facilities for manufacuring any 
article requiring machine shop and plating room. ° 

Inquiry No, 5004.—For machinery for a steam 
laundry. 

The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York.’ 

Inquiry No. 5005.—For manufacturers of wire- 
easels. 

Manufacturers of patent. articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal! Street, Chicago. 

Inquiry No. 5006.—For the manufacturers of the 
Star magnifying paper weight. 

Wanted—Revolutionary Documents, Autograph Let 
ters, Journals, Prints, Washington Portraits, Hartly 
American Illustrated Magazines, Early Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early 40’s. Correspondence solicited. 
Address C. A. M., Box 775, New York.. ‘ 

Inquiry No. 5007.—For parties to manufaeture, 
in quantities, a flat, indelible pencil about 34 inches 


long when inclosed ina nickel-plated metal case, and 
having an imprint stamped on this case. 


Tuquiry No. 5008.—For parties engaged in raising 
skunks. 


Tnqniry No. 5009.—For manufacturers of small 
leather washers 3 inch inside and 9-16 outside. 


Tnquiry No. 5010.—For manufacturers of chain 
adders. 


Jnauiry Na, 5011.—Wanted. oboe and bassoon 
gouging machines and tools for making the reeds for 
same. Also for makers of brass stuples for the oboe. : 


Inquiry No. 501 2.—For manufacturers of amov- 
able drag saw operated bv horse power. with hollow 
shaft. made in several sections and telescopes, so that 
the saw can make several cuts from a tree or log at one 
setting. 


Tnquiry No. 5013.—For makers of gage wire 
stitching or stapling machines. 


Inquirv No, 5014.—For makers of machines for 
making shot. 


Inquiry No. 5015.—For a machine for making 
cement bricks, of capacity of 5,000 bricks daily. 


Inquiry No. 5016.—For makers of drop forgings 
for dental furceps. 


Inquiry No. 5017,—For dealers in Indian seed 
beads. and all classes of fancy Olive, spar, jet, pearl and 
Venetian beads, at wholesale. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 2 

Buyers wishing to purchase any article not adver- 

‘ tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 

_ Without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

nooks. beferred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9286) F. B. asks: You no’ doubt 
have been asked the question regarding the 


/Man and the squirrel—the squirrel keeping on 


the opposite side of the tree from the man as 
he walks around the tree. Does the man walk 
around the squirrel? It seems to me a foolish 
question, but I would like your answer to settle 
a dispute. A. We have answered the man-and- 
squirrel question so many times, in our col- 
umns, that we supposed every one had seen 
it. If a man walks around a tree he also 
walks around everything upon that tree 
whether it is in motion or at rest upon the 
tree. This seems so plain that there need be 
no question of its correctness. Any other con- 
clusion seems to us entirely absurd and il- 
logical. 


(9287) M.D. P. asks: Will you kindly 


let me know through your valuable paper if 
No. 30 or 31 (Brown & Sharpe’s) gage soft 
copper wire will work on an induction coil 
described in SuppLeEMEeNT No. 160; if not, 
what size will I have to use? A. The descrip- 
tion of the coil in SupPpLEMENT No. 160 states 
that No. 36 wire should be used in the second- 
ary winding. We should now advise that it 
be silk covered rather than bare wire as was 
used in the original coil. The practice has 
changed since that paper was published. It 
is a long time since the paper was published 
and many changes have been made in the 
construction of coils. The extensive demand 
for X-ray and wireless telegraphic apparatus 
has required many thousands of coils. 


(9288) E. B. W. asks: I wish to know 


if iron, steel or copper plates will deteriorate 
when in contact with mercury, and if so, under 
what conditions and in what way? A. Iron 
and steel do not amalgamate with mercury and 
are not affected by contact with it. Copper 
is slowly amalgamated by mercury and after 
a short time would be reduced to a paste by 
contact with mercury if the mercury were in 
quantity sufficient to do this. 


(9289) J. and M. W. ask: Do you 
know of any means whereby we can obviate 
the difficulty which we have of late, or since 
cold weather ‘set in, experienced through the 
paper being surcharged with electricity in 
running off the edition of our paper on a 
perfecting press? It has been represented to 
us that to place a coating of paraffine on the 
iron rollers over which the paper passes would 
afford relief. Do you know as to the probable 
virtue of such an expedient? Or can you 
suggest any other way in which we may rem- 
edy the evil? A. We think you will find more 
relief from electricity in your printing paper 
by use of moisture than by paraffine, which is 
an insulator and would not conduct the elec- 
tricity off as you wish. Spraying the rolls is 
the method in many offices. Steam in the air 
of the room might produce relief. Trouble 
from this source is common and we have never 
known any complete preventive. 


.(9290) .J. A. M. asks: What is the 
meaning of the occurrence of -the sparks of 
the ocean water when in contact with hand at 
night? By what means so much ocean water 
is salted and what parts is the salt formed 
of? <A certain article says radium turns into 
helium; is helium electricity? A. The light 
seen in the ocean, when the water is stirred, 
at certain times of the year is due to the 
presence of numerous tiny, microscopic ani- 
mals which are then present in the water in 
enormous numbers. They are like jelly . fish, 
and shine as the firefly shines on the land. 
The name “phosphorescence” is given to it. 
Saltness of the ocean water -is produced 
by the constant emptying of the rivers of the 
earth into the ocean, while the only escape of 
water from the ocean is by evaporation and 
the evaporated water is fresh. The rivers 
carry down continually a minute proportion of 
salt in their water, soaked out of the soils. 
In the centuries of the earth’s previous history 
his salt has accumulated sufficiently to pro- 
duce the present saltness of the sea water. 
Inland lakes without outlets are also salt, 
such, for example, as the Great Salt Lake in 
Utah, and the Sea of Azof, while the great 
lakes’ north of the United States are fresh, 
since the water is carried off by the St. Law- 
rence River, and salt does not, accumulate, 
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Helium is not electricity, but a gas which has 
been known for a good many years. 

(9291) C. H. M. asks: 1. How is car- 
borundum made? A. Carborundum is made by 
heating carbon and silica in an electric furnace 
till they combine chemically into carbide of 
silicon. There are numerous details, but the 
essential step in the process is the chemical 
combination of the carbon and the silicon. 2. 
Could you tell me how the capacity of a copper 
wire of an electric current is calculated by 
allowing 400 circular mils per ampere? A. A 
“mil’? by which wires are rated is one thou- 
sandth of an inch. A circular mil is the 
square of a mil. Thus a wire whose diam- 
eter is 10 mils will contain 100 circular mils, 
and at 400 circular mils per ampere may carry 
one-quarter of an ampere. 3. How would I 
determine the capacity of a copper wire by the 
number, B. & S. gage? What is meant by 
circular mils? A. A copper wire table usually 
gives the diameter of each size of wire in mils 
and in the next column the number of circular 
mils. Thus No. 10 B. & S. wire is 101.89 
mils in diameter and contains 10,381 circular 
mils, which is the square of the diameter in 
mils. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 12, 1904, 
AND EACH BEARING THAT DATE 
LSee note at end of list about. copies of these patents.) 


Acid, acetyl para cresotinic, B, R. Seifert.. 749,624 
Adding machine, L. Cerf..........eeeeeeeee 749,473 
Advertising display device, D. Jones...... 749,441 
Air brake systems, supplemental auxiliary 
feed for, Jones & Swanstrom.......... 749,612 
Amusement and advertising device, M. W. 
BO@QMe@? 2.0 sieisd.cettiiagie oi 0.d10.0 9 0169 050 sie 0 a0 749,657 
Apparel, wearing, E. G. Runyan.......... 749,228 
Automobile flue shield and lamp support 
combined, L. C. Savale ..........ee-ee 749,452 
Automobiles or the like, speed controlling 
mechanism for, C. C. Riotte .......... 749,580 
Awning frame coupling, A. D. Campbell.... 749,421 


Axle box dust guard, car, E. E. Sager, et al. 749,327 


Axle boxing, vehicle, G. W. Davis ........ 749,173 
Bag fastener, B. vom Higen 749,430, 749,431 
Bag frame handle, B. vom Higen.......... 749,432 
Bags, manufacture of, J. B. Collins, 


749,424, 749,425: 
Bags, etc., suspending attachment for game, 


G. F. Clarke .........ccccccescccesece 749,661 
Baking powder, G. L. Teller............... 749,643 
Bale wires, machine for bending the cross- : 

heads of hay, H. P. Wilson .......... 749,348 
Ball and socket fastener, M. Sternberg..... 749,639 
Barrow wheel, C. E. Knoch............ .. 749,566 
Basin, catch, W. Aylward, Jr............ 749,148 
Bath. See Film bath. : 

Battery tanks or cells, skeleton frame for 

electric, D. F. Jones .........e..eeeeee 49,199 
Bearing, combination ball and roller, H. V. 

b= 601 (020): ceo nme 749,192 
Bed chair or bed sofa, H. A. Linderoth.... 749,307 
Bell, electric, H. HE. Dey..........-.sseeee 749,365 
Bench-shears, G. J. Capewell.............. 749,257 
Bicycle with rowing attachment, S. L. 

Batchelor. oiecscre c:dieie-» oca.e-a-0 8a go. sie e cers erals 749,153 
Binder, loose leaf, G. A. Roedde... +» 749,582 
Blind fitting, window, E. C. Harris........ 749,280 


Block signal system, electric, L. C. Werner 749,710 


Boat; A. VAGPE i. vie cece cs esse Sew ee ee wees oe 749,412 
Boiler attachment, steam, T. Mills........ 749,314 
Boiler tubes or staybolts, fastening for 

steam, Massey & Spooner............. 749,210 

Bolster, Ingoldsby & Bowling....... «. 749,293 
Bolt holding implement, J. S. Scott. 749,454 
Book holder, Steiner & Hall....... 749,407 
Bookcase, Cree & Dickson...... 749,264 
Bottle, non-refillable, H. Hahn.... 749,288 
Bottle, non-refillable, H. Kahlmus. 749,385 
Bottle, non-refillable, E. C. Luks... 749,570 
Bottle, non-refillable, G. C. Bessonet 749,604 
Bottle stopper, J. A. Jones......... 749,565 
Box, B. vom Higen.............. -. 749,479 
Box-making machine, W. H. Butler........ 749,359 
Bracelet or other ornament, W. F. Simon.. 749,587 
Bracket, J. Gardner...........seececceeees 749,670 
Braiding machine racer, C. W. Hassler.... 749,290 
Brake apparatus, automatic fluid pressure, 
, M. Corrington .........cccece ee ee enone 9,262 
Brake beam, R. P. Lamont . «. 749,567 
Brake block shoe, M. Potter.. 749,701 
Brake mechanism, automatic fluid pressur 

M. Corrington ...........cceeeeeveee 749,263 
Brick cut-off table, 749,354 
Brooder, C. E. Adair 749,144 
Brush, A. Schickerling 749,331 
Brush, combined hat and clothes, 

G. eik dd eielere es eels Siete Visue eee SaaS 749,389 
Bucket, clam-shell, S 12,191 
Buckle, C. E. Smith. . 749,589 
Butter, testing, M. Vogther 749,343 
Button, cuff, W. Doherty... 749,540 
Calculating machine, D. E. Fel 749,177 
Calendar, B. Rosenfeld... 749,227 
Calendar, J. A. Cheape............e.eeeees 749,528 
Camera plate holders, releasing device for 

magazine, Fyfe & Odquist 749,284 
Can, J. J. Shannon .. 749,231 
Can opener, C. A. Fore 749,548 
Cap-closure, rotary, H. J. 8. 749,671 
Car brake, Copeland & Montague 749,169 
Car, convertible, M. Power. 749,579 
Car coupling, H. E. Welsh..... 749,246 
Car coupling, E. C. Washburn 749,345 
Car draft connection, railway, C. 749, 447 
Car interchangeable draw gear, railway, 

F. L. Clark ........6.. cece been Aang: 749,361 
Car side bearing, railway, C. F. Huntoon, 

VOISSUC ie osiee dis siois.s So aisle g sieie sie bin ee 8 ieee 12,103 
Carbon articles, making, E. G. Acheson.... 749,418 
Carbureting device, explosive engine, L. P. 

MOGGERS e660 58 ie 0 8S Sia bins oe Se OSS erare's 749,315 
Card feeding machine, D, H. Waters. . 749,649 
Carpet stretcher, J. M. Brown......... 749,161 
Cart, dumping, J. Hovas............seee0e 749,559 
Case. See Bookcase. 

Centering machine controller or stop bar, L. 

Fi. VOIR seccccccccnscctescccsecccesves 749,248 
Centering mechanism, J. S. Bancroft....... 749,149 
Centrifugal machine, M. de Marcheville.... 749,623 
Chair foot rest, G. A. Bowen.............. 749,524 
Chair head rest, shaving, C. E. Haege...... 749,184 
Checking or unchecking device, A. E. Fisher 749,480 
Checking the output of machinery, ap- 

paratus for, L. Lenot «...........eeeeee 749,305 
Chopping device, H. Breitstein . eee 749,857 
Clip, E. De Lamater............. . 749,663 
Clock, electric striking, W.: Olson 749,495 
Closure, E. -E. Chapman............ 749,423 
Clothes-line fastener, C. F. Smith......... 749,235 
Clothes pin, A. Smith.........ceeseseeees 749,234 
Clutch mechanism, reversing, w. J. 

WADE ie eis ate a erties vies eve asad Oss baal e ee 749,349 
Coal carrying vessel or bag, manual, N. R. 

Marshman .......cccccccccccccccccceces aeade 
Coal, depository for, Mackrow & Cameron.. 749,20! 
Coat hanger, R. Byres .........-. see ee eens 749,176 
Coffee treating machine, T. R. Timby.... 749,340 
Collapsible tube and spreader, combined, 

Go Vas ANG 6 3 sieeienes boosts cick ees 749,486 
Collar clasp, J. Clement +++ 749,168 
Colter, N. W. Traviss .. «.. 749.591 
Comb, W. S. Bechtold ....ccsqesececvecee 649,471 
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Comb. A. W. Cummins ........ssceeeeees 
Composite board for doors, panels, etce., 

J. S. AnderSon .... ese cece eee eens 
Concentrater, 
Condenser, steam, W. F. 
Condensing coil, R. Whitaker 
Controller and brake operating mechanism, 

combined, H. Sawyer 
Conveyer, waste end, H. Kemp.. 
Cooker, steam, W. L. Liggins ... 


Cooking apparatus, J. KF. Rabe.........- 
Cooking utensil, M. T. B. Washington .. 
Cooking utensil, S. L. ‘Treen 


Copyholder, L. Henderson 
Corn husker, adjustable hook, G. W. Sues. 
Corn shock tier, D. H. Zuck 
Corset, E. Pohl .........+..e+00e 
Cotton stalk puller, C. “R. Smith. 
Couch, J. Hoey 
Coupling support, E. C. Washburn 
Crank and crank shaft mechanism, 

cott & Norris 
Cream separator, J. Mersman 
Cultivator, F. J. Ziegler ...... 
Curling iron heater, O. Walsh . 


Elli- 


749,533 
749,511 


+. 749,706 
. 749,549 


749,247 
749,329 


«+ 749,300 
- 749,568 


749,223 
- 749,414 


+ 749,592 


749,383 
749, 408 
749,250 


- 749,400 


749,636 


+ 749,673 


749,346 


749,27> 
749,3 393 


[2 749,510 
) 749,647 


Currycomb, E. . Webb «. 749,596 
Curtain hanging, W. P. . 749,499 
Curtain stretcher, J. W. 749,702 
Decorticating machine, “ 749,475 
Dental bur, P. B. McCullough .......... 749,624 
Denture plates, etc., antiseptic, rendering, 

L.. Bilertsen 2.0.0... ccccccccesenscecs 749,276 
Derrick swinging mechanism, C. A. Baech- 

GOLD eee a aise orn sos cinte rdw, wale abeseie, uote aeye 749,352 
Desk, convertible table, T. M. McKee - 749,699 
Display rack, J. F. Theiss} ess we cass 749,464 
Display stand, F. C. Mason ...... 749,493, 749,494 
Distilling apparatus, J. M. Moore........ 749,316 
Distilling apparatus, Dupuis & Fell. - 749,368 
Dock, floating, A. C. Cunningham........ 749,171 


Door and sash fastening device, V. Bail.. 
Door opener, G. L. Theige .. 
Dovere ling machine, H. S. Spencer.. 


749,515 
749,339 


- 749,458 


Draft rigging, Williamson & Pries. -- 749,347 
Draw he support, H. E. Welsh... - 749,245 
Drawer -pull, D. W. Tower ........eeeeeere 749,410 
Drier. ee Fruit drier. 
Drill, Shotwell & Dreistadt ............+- 749,585 
Drill bit, rock cutting, L. Durkee . - 749,369 
Drill rod clamp, T. E. Morris ............ 749,318 
Driving mechanism, Cc. Cc. & E. A. Riotte.. 749,704 
Dye and making same, dark blue wool, M. 
ROM MA DN «| 2 sc5 sha s: arate sa atere Siena cordhorarsieferedsievs 749,195 
Eaves protector, G. M. Bohnert........... 749,419 
Electric furnace, Stevens & Timmerman, 
749,460, 749,461 
Electric heater, G. J. Peacock.......-.++. 749,628 


Electric motor control, S. T. Dodd..... 
Electric wire conduit bond, G. A. tat eee 
Electric wire conduit elbow, G. A. ‘Lutz. 


- 749,271 


749,391 
« 749,392 


Flectrical controlling apparatus, J. y 

Ihlder «+ 749,439 
Electrode, R. Hager - 749,185 
Elevator, N. Hiss .......... 749,193 
Elevator door, E. McClure .........-..0- 749,395 
Elevator safety appliance system, electri- — 

eally actuated, H. G. Wright........ 749,416 
End gate shovel board, and live stock chute, 

combined, W. B. Hanlon ........-. oeeee 749,187 
Engine synchronizer, duplex, E. M. 

GORY: © fee sais Baas aseie e aiesscsersioletoree'y 749,170 
Evaporating apparatus, W. Greiner. «. 749,552 
Exercising ball, J. S. Aydelott....... -- 749,147 
Extension table, Nonnast & Tesar . +, 749,320 
Fascine, H. F. Kellner ...........-..0.- 749,386 
Fence post and electrical conductor, Griftin 

& LOW 2. ec ccccsecccscccercccccs seen 749,554 
pence Post base, Jr, & W. A 

OCWAIE cece ccc cc centre erecccersegiore 749,337 
Fertiliser distributer, O. W. & L. HE. Sie- ; 

Henhaar ae oe eeis stots eaetea coe alee we cde s 749,384 
Fertilizer distributer, E. C. & H. L. Litch- 

AOL 9 oo oscil eral dares syole ere tole wtele aiShelaTe 749,695, 
Film bath, H. - 749,513 
Filter, W. Noles 749,576 
Fire alarm, automatic and manual, W. 

L.. Denio ...... cece cece eee reese cence 749,175 
Fire alarm circuits, automatic non-interfer- 

ing repeater for, 749,387 


H. Kirnan....... 


Fire escape, J. Spiro .. 
Fire escape, M. Hirsch 
Fire extinguish2r, G. C. Hale 
Vire pot. G. G. Kniffin ... 


- 749,406 


749,558 
749,688 
749,203 


Tires, extinguishing, EH. Gates 749,374 
Firearm, breech loading and discharge ac 
tuated, aie 1 N. : Meccan i: 749,214 
irearm, Single trigger mechanism. f 

Fulford e ayank too: ates aft iste seo are one » 749,687 
Firearm, revolving, A. . Mollett ~ 749,212 
Floor, “Bidewalk, roof, or like support, e 

H. Jackson 749,440 


machine for trimming and 
E. J. Fulghum 
Fluid meter, A. S. Tuttle .... 
Folding table, W. J. Marrett 
Food, making cereal malted, 
deau 
Food products, 
Tro a sie, ieiare sb ee wie a aie so 4 aiseera/'e,eepaverase 6 
Fruit drier, H. E. Smith . 
Fruit pitting and stuffing machine, 
kauff & Schirm . 
Fuel feeding device, G. 
Furnace, Stevens & Timmerman 
Furnace for melting steel, etc., 
swinging body, L. Rousseau 
Furnaces, apparatus for heating air for sup- 
plying blast, G, _Teichgraeber 
Furniture, M. E. Stockwell 
Fuse, projectile, H.*‘Dahlke 
Game apparatus, coin controlled, 


Flooring ends, 
matching, 


“movable 


749,550 
749,645 
749,571 
749,420 


749,564 
749,404 


749, €97 
749,206 
749,462 
749,403 


749,502 


-749,709 
« 749,534 


749,698 


Garbage crematory, F. Decarie. 749,269 
Garden implement, J. B. Bomberger. 749,157 
Garment fastener, N. W. Perkins, Jr..... 749,321 
Garment fastening device, Washburne & 
Richard ...........eeeeeee 749,648 
Garment hanger, E. Shoeneman 749,455, 


Garment supporter clasp, C. Andresen 


749,145 


Gas burner, F, H. Allen......... 749,251 
Gas burner, air, L. Denayrouze.......... 749,478 
Gas burner igniting device, acetylene, H. 

C. Thomson .-....eccccecccccccceccves 749,409 
Gas burner, incandescent, Grice & Dewey. 749,553 
Gas generator, acetylene, F. L. Irish...... 749,294 
Gas, manufacture of, W. A. Koneman.... 749,302 
Gate, O. L. Compton Sees -- 749,530 
Gate fastener, P. Mast .. 749,444 
Gear cutting machine, H. ’Bilgram.. -» 749,606 
;Gear teeth, shaping, H. Bilgram..... .» 749,683 
Gear, variable speed, T. W. Barber...... 749,151 
Gearing, multiple speed, W. J. Hagman.... 749,186 
Glass, cooling retarder for drawing, L. 

Thornburg is fdjuiet'scab ove? eve are, slaidle:onshaleebiere ere 749,680 
EGlass) or like substances, beveling, Goehring 

Troche® (30:20 see esse 749,551 
Sie fastener, A. Leblanc ... . 749,618 
| Grain cleaner and separator, E. 748,366 
Grain scourer and dust collector, "self-con- 

tained, BE. R. Draver................ 749,367 
Grain transporting and weighing apparatus, .- 

G. W. MecNear, Jr. ..ecceeee ec cc eens 749,216 
\ Grass destroyer, B. J. Huck «+ 749,292 
‘Groove cutter, J. Barnes ..... «+ 749,603 
Gun, air, W. R: Benjamin -. 749,519 
Gun barrel. W. Rost ........ - 749,402 
Gun or firearm, F. Tobisch 749,241 
Guns, means for controlling the recoil of, 

Sc N. McClean ........cb. sects ecccces 749,215 
Tlandle. See Bag frame handle. 
Tlunger. See Garment hanger. 
Harrow, B. F. Brakebill ............... 749,158 
Harrow tooth fastener, C. M. Ripperger. 749,226 
Hervester, clover, A. D. Miller........ 749,572 
Harvester, corn, E. A. Johnston.... «. 749,298 
Harvester grain guide, W. Glaze . 749,375 
Hat fastener, L. Vibon ........... 749,466 
Hatch fastener, W. H. Crawford. 749,532 
Hay press, J. ©. Damron ............... 749,662 
Heat regulating apparatus, N. E; Nash.. 749,397 
Heating and lighting apparatus, G. Im- 

DOBLE en eV sy oes birete Sars arn ete be 6 RUE TR 749,384 


Heating apparatus, E. M. Warren ... 
Heating apparatus, electric, R. Kuch. 


High potential switch, J. F. Kelly.. 

Hinge, D. W. Tower ..............5 

Hinge, door, J. R. Hartman .... 

Hinge, mine door, T. Jeffrey............ 

Hoisting and conveying apparatus, 0. 
Fo, FU ODNSOM Ns: 5,505 ‘ste 053 0 Sie iene aes be euals wicress oe 

Horn-like material from raw skins, prepar- 
ing, KE. Jetter 


toe eye protector, L A. Southern....., 


++ 749,244 
«+ 749,204 
«+ 742,200 
«+ 749,411 
- 749,379 


749,561 
749,198 
749,207 


749,514 
749 405 
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Horseshoe ealk, J. Abbs ..... seccccceee 649,599 16 Foot and 
Horseshoe, elastic tread, A. ‘W. ‘Jones.... 749,299 tar” Power 
Hose coupling, Ballenberger & Scheide- Screw Cutting 
mantel oc. cee ee eee cece eee e enna 749,253 Watamiattc 
Hose coupling, H. B..Gold/ 21212 749,483 ear athes 
Hose coupling, H. S. & H. = eae, Ww. 749,496 Feed 
tus, electrica . ss a . 
HOM Seay Sone 749,633 FOR FINE, ACCURATE WORK 
Hub, ball bearing guneey Youmans & Rand. rapigbe Send for Catalogue B. 
Hub, vehicle, P. Jenness ........seeeseeee A 
Hydrant system for country houses, John- wa ioe co. 
Son & HitZ ......ccccc cece ee eecececees 749,563 er Street, 
Hydraulic motor, D.-McIntyre ..........-+ 749,625 Seneca Falls, N.Y., U.S.A. 
Ice cream freezer, continuous, H. J. Ger- 749 BBE 
MOD bs 006-6 -alsigjnso2scous-014,8esiee cule. sialaieie Sicleietseiesa.ene 
Ice creeper, Toscan & Cady A 749,342 | MACHINE ono? OUTFITS, 
Ice pick, J. M. Dieterle -, 749,665 ENGI TOOLS*® SUPPLIES 
Incubators J. a Boyd. Sep asneey 5 Ee epty THES 2 ‘ FREE mu 
neubator egg tray, ALI cs chcay sees 149, 0 120 CuwverT.sr 
Ingot and forming same, H. W. Dash.... 749,490 “SEBASTIAN LATHE C2civciniario 
token H. aS Jobuston.: perc a tee sues 749,611 
Insects from plants, machine for collecting, 
B. Be SOnNSON ove cee see seo 749,502 WHEN AN ENGINEER 
Insulated support for wires, einberger. , 
Insulating material or other purposes, com- ats ON BELTING 
pound applicable for Ls My Handolph. vapiess he usually speaks from experience 
Insulator, L. Steinberger..............+e0- 3 
Iron founding, A. Cochran . 749,258 and therefore knows that 


Ironing board, L. I. Buehl ... 
Jar closure, O. N. Hoffman 


Jar neck and closure, A. Smelker ........ 749,457 
Keg washing apparatus, beer, F. Schmidt. 749,583 
Key filing device, C. F. West 

Kiln, D. J. Marrs ........... 

Kiln, J. F. Warwick .....-...eeeeecceece 
Kinetic energy machine, E. L. N. Denis.. 749,664 
Kinetoscopic: film, T. A. Edison, reissue.. 12,192 
Knitting machine needle, J. C. Egly .....- 749,686 
Knitting machine stitch cam, E. x. Hirner. 749,672 
Lacing, shoe. E. C. Luks .......++-eeeeee 49,569 
Lamp, electric arc, G. R. Davison....... 749,268 
Lamp, miner’s electric, H. G.. Prested.... 749,500 
Lamp regulator, incandescent, F. C. Scho- 

Sela tas) p Die be bla elbye.e'e oie ele Cane wie iar ds lerareias oe 749,705 
Lamps with mantle hanging downward, 

Bunsen burner for incandescent gas, 

H. W. Hellmann .......-.eeeeeee eens 749,381 
Lasting portions of boot or shoe uppers, 

oO. Davis ...cccccccsecccceeceeceres 749,267 
Lathes, pagiable speed mechanism for, W. 

LOdZC 2. cece e cece ces teeeececnccccees 749,492 
Ledgers,. cneeoant books, ete., lock for the 

adjustable packs of loose leafed, A. D. 

Hulquist:)) shag tects sah cose ade eos ace 6s are 749,560 
Lemon squeezer, D. H. Mosteller. - 749,573 
Letter box, G. E. Benton ..............+ 749,154 
Letter ae and blotter, combination, L. 

Pratt: © Meese ereie viesele 9 0 e,c.sigieia sereibiete alvin wha a 749,221 
Lifting Wek and thill support, J. H. Kings- 

POUT Yes oid ose hore aia dea tacd se a Wiehape exeid a Saeiene-e wee 749,489 

Lightning arrester, W. E. Cone - 749,426 
Liquid cooler, J. L. Steitz .... oe 2: 
Liquid cooler, O, Roderwald.............4- 749,325 
Liquid trap, non-siphoning, J. J. Tokheim. 749,503 
Lock. See Sash lock. 
Loom filling detecting mechanism, E. Cuniff 749,364 
Loom pile wire motion, H. K. Martin 749, 443 
Loom | shuttle, A. Baldwin .--..-...e.ee- 749,353 
Lubricator, T. A. Delaney................ 749,477 
Mail or letter box, Dusenbury & Kelly.... 749, "498 
Mandolin pick holder, B. F. Knell......... 749, 616 
Mandrel, expansion, A. Klay.............. 749,202 
Massage, electromagnetic device for Vi- 

bratory, E. K. Muller_.............-- 749,213 
Massage instrument, N. Jacobson. «+ 749,690 | 
Match box, H. A. Dodge .......... .- 749,539 
Match box, G. Agobian .............e...00e 749,600 
Match safe, single delivery, W. F. Carl- 

DOL Rs Se eciiccary sieieid oid. ct owls wisi ee ew aibrewte «tele 749,472 
Match stock preparing apparatus, W. H.. 

Parker .ccisceiecsi’s sivests qpalesistelsorne sisi ee 749,218 


Measuring the flow of oil in pipes, 
paratus for accurately, L. P. Low 
Medicated tampon, E. M. Pond 
Metal bars and beams, attachment for unit- 


ee 


ing, Purdy & Lane ...........eeeeeee 749,222 
Metal ®, rinding or polishing L. 

CH MOrwO0ds 62 Pec bis shoe ois Ss cere, Sonne 9 site 749,179 
Metal rods, machine for shearing blanks 

from, J. P. Wennersten 749,415 
Mining, hydraulic gold, I. J. Hoy 749,197 
Miter box, J. A. Traut.. rind 749,242 
Molder’s flask, W. Lotz, J 749,696 
Motor control, S. T. Dodd ... 749,272 
Mowing machine cutter bar, . Ww. - 749,613 
Music leaf turner, P. & F. C. Engelking. . 749,667 
Music recording and self-playing mechan- a 

i8iny, BoA. Gally’.ssuescesty once steers 749,181 
Musical instrument cases, bow holder LOE : 

F. A. Faulhaber ..............0eee8 749,433 
Musical instrument speed 

chanical, H. P. Ball ........ 749,517 
Muzzle for calves or colts, 

CULO 525s 5: erase ie tazeile seca jeteteya way eielsa/ . 749,594 
Napkin attaching device, 5 

Schopbach Kalas eileZeia 2a 00 etaser Ore - 749,453 
Necktie retainer, M. C. Lewellyn . 749,621 
Nozzle and joint, hydraulic,.J. A..Yeatman 749,417 
Nozzle for discharging liquids, E. Shaw... 749,232 
Nut lock, J. W. Church .... . 749,529 
Nut lock washer, E. E. Brow - 749,256 | 
Oiler, windmill, S, E. Burke . 749,526 
Oils, treating, F. B. Pope - 749,322 
Ore grinder, W. G. Phipps . - 749,620 
Ores, lixiviating, P. Naef «- 749,700 
Orrery, J. P. Wesson ...... « 749,508 
Outlet box, H. Krantz ...............005- 749,442 
Painting apparatus, wheel, W. B. Long.... 749,622 
Paper and making same for obtaining fast 

copies from writings of anilin inks, M. 

FCB pina oieias G8 Siaveca See choses bperersidie B glee 749 684 
Paper bag machine, E. Quenard. «+. 749,631 
Paper clip, G. B. Dusinberre............... 749,429 
Paper or other fabric, machinery for cut- 

ting and folding, E. H. Cottrell........ 749,362 
Paper sack holder, W. E. Burks.... ~ 749,527 


A. H. Brownley 
M. L. Fesenmeier. 
A. Co Ls chapman 


Parcel grip, 
Pasteurizing, 
Pen wiper, 


Pencil sharpening device, W. S. Doe. ‘s . 749,666 
Perforating machine, BE. A. ‘Trussell Wiehe testa aie 749,593 
Perforating or punching apparatus, R. 

Kronenberg .......cceccccc cece ce sccees 749,303 
Petroleum. storing reservoir, P. Englund.. 749 282 
Photographic shutter, T. Brueck 749,162 
Picture frame, E. Servuss ....... « 749,229 
Picture frame, E. Schievenbusch 749,332 pe 
Picture mounting leaf or _ book, é 

POM ee eee a's. crecaigsote ope\Sia rae eisaielactioiate eine 749,281 
Pie plate rim, supplemental, G. L. & M. 

Py. Blackman’ 23/5 eevee 4 Go Wes aie 30 dee elec 749,5253 
Pile fabric, double, F. Pearson. . 749,219 
Pipe,’ J: He. Taylor’ 2.2 ssi s fs seis biew's 3 «» 749,338 
Pipe and jointing same, W. Thorpe ...... 749,465 
Pipe fitting, P. J. Madden ........... + 749,369 
Planter, A. G. Myers ........cceeeeeeeee 749,994 
Planter and marker, combined corn, A. 

Du eels ase Shas a wcech a sa seec deeteseseye @lege eg Sista srs 749,541 
Planter, seed, S. A. Grier ......-......00% 749,484 
Planters, ground marking device for corn, 

Rockman |.) 5 f0:3:52 Serres beet ois elecerstans ce 749,581 
Plastic material packing machine, J. C. 

ANOM: a2 sie sisynle oteeee fe J eiaiigvin's ares Wie alee less 740,f44 

Plow, T. O. Tollack .............6.. - 749,504 


Plow, disk cultivator, Lee & Beazley 
Plow evener, five-horse gang, J. W. Gamble. 
Plow, garden, G..W. Cole ........ceeeceeee 
Plow handle clamp, S. C. Drake .. 
Plow, listing, Bassford & Dawson.. 

Plow, sulkey, L. Averill 
Paeumaric despatch system, B. C. Batchel- 


Pocket knife, BE. A. Severance agers 
Polishing lathe, H. M. Crowell 
Post. See Fence post. 
Power mechanism, interchangeable hand and 
motive, Ellicott & Norris.............. 
Press, M. Salzmann 
Printing plates, preparing, E. Wunsche.... 
Printing press, H. T. Kent 
Printing press automatic controlling meclian- 


1) 749;660 
I) 749,457 
. 749,474 


«+ 749,274 
- 749.656 


- 749,230 


- 749,390 
749,220 


749,619 
749,373 
749,259 
749,146 
749, 152 
749,265 
749,278 


749/328 
749,350 


749,487 i 


Jam; T. GC.  Dexter. Wai4oes cis coin cece 749,536 
Printing press inking mechanism, G, P. 

Henne nr’ Wi deo Monee ateaele Ot nan oo ice eh 749,546 
Printing presses, etc., automatic controlling 

mechanism for,. T..C. Dexter .......... 749,537 
Propeller for vessels, hydraulic, J. Dudley.. 749,427 
Pulverizer, J. G. McAuley ........-...0005 749,574 
Pump, H..C. Stouffer ... ~ 749,239 
Pump, J. Willmann .................0005 749,248 
Pump and water power motor, G. Kadlecsik 749,614 


-Pump rod counterbalance, Smith & McTurk 


Punching machine, E. A. Burke.......... 


749,236 
749,164 


Schieren Belting 
IS THE BEST. 


We know it’s the best on account 
of the way it’s made. He knows 
it’s the best on account of the way 
it works. You'll know it’s the best 
if you study our ‘Dixie Belt 
Leather Book.”” Shall we send it? 


CHAS. “A. SCHIEREN & CO. 
New York: 52 Ferry St. PrrrssuRG: Yl] Third iG. 
CuicaGco: 92 Franklin st. PHILADELPHIA: 228 N. Third St. 
Bostoy : 192 Lincoln St. Des VER: 1519 Sixteenth St. 
Hameure : Pickhuben 4. 


GAS ENGINE DETAILS._-A VALUA- 


ble and fully illustrated article on this subject is cone 
tained in SUPPLEMENT No. 1292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


Veeder | 


Price 
$1.00 


Counters 


to register reciprocating 
movements or revolu- 
tions, Cut full size. 


Booklet Free 
VEEDER MFG. CO. 
Hartford, Conn, 


Cyclometers Odometers, 
Tachometers, Counters 
and Fine Castings. 


$°SCSSC0O%00000000000000000 


Save Worry’ 
SHEET METAL set 


Measures in thousandths from 0 to 
in. thickness and to 2 ins. from edge 
"= ]ofsheet. In leather case, $6.75. 
Send for free catalogue No. 17 B. 
The L. 8. Starrett Co., Athol, Mass. 


9009S O9900490909000000000000 


D 99O0SOO® 
9990S Gate 


Luxury and Economy for all. 
Williams’ Shaving Stick supplies 
them. No cup required. Just.a 
brush and the shaving stick. One 
stick furnishes over 300 shaves. 


25c. of all druggists. 
The J. B. WILLIAMS CO., Glastonbury, Conn. 


he highest type of self-contained engines 
on any commercial, gas or liquid fuel. 
Now. sold on 30 Days’ Free Trial 

us sensitive governor; 

‘ect electric igniter,other 

Exclusive essentials. Result 
of 380 years’ experience. 
Write for Catalogue E 
WITTE IRON WORKS 0., 
617 W. 5th Street, _ Kansas Ci Mo. 


DRILLING 


WELL ac 


Over 70sizes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Mounted 
on wheels o¥ on sills. With engines or norse powers. 
Strong, siraple and durable. Any mechanic can 
Operate thém easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


ARMATURE WINDING, RIGHT AND 


Left Handed.—An important paper ” for all amateurs. 17 
qunetrasions. SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 1139, price 10 cents. Forsale by Munn & Co. and 
all newsdealers. Send for catalozue. 
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ANIMALS 


BIRD THE 


BUTTERFLY 


NATURE‘S 
GARDE 


What Would You Do 


IF YOUR MAIL BROUGHT LETTERS like the FOLLOWING: 


b GAME 


#sirvs 
BOOK ; igh 


BIRD 


“HOMES 


BacANcowy 


Doubleday, Page & Co. 


always new. 
long while. 


veys some idea of their soo pe. 
We are glad to promptly 
their wish to have t 


save you money. Better do it now. 


34 UNION SQUARE, 


© 1904 SCIENTIFIC AMERICAN, INC. 


In your advertising you do not do justice to THE NEW NATURE LIBRARY. 
Typographically without blemish—beautif ul, 
As a reference library, thoroughly and always up-to-date. 
Generally, the very best purchase of books I’ve made in a 
WALTER 5S, MARDER, 
Gen'l Office American ry, 


It is not possible in the space of a single magazine page to do anything hke justice to 
the beauties and worth of so elaborate a set of books as THE NEW NATURE 
LIBRARY. The cut here shows something of how they look, sives titles and con- 
and their g: eat interest and “ li 

furnish information in greater detail to all who signify 


THESE BOOKS YOU NEED 


“They're as necessary as the dictionary, and a lot more interesting.” 


THE SPECIAL POINT IS HERE 
Just now youcan get this library at the Jowest introductory price, 
AFTER MARCH Ist YOU CANNOT. 


Send us yOur name on the coupon opposite and we shall send 
printed matter that tells all about the set, and particularly t er 
terms of our special offer—good only until March Ist. This will 


Doubleday. Page & Co. 
NEW YORK 


Never old, 


pe Founders Co., Jersey City. NJ. 


jiveness.’’ 


DOUBLEDAY, 
PAGE & CO. 


24 Union Square, 
New York City. 


GENTLEMEN :—You 
may send me at your 
expense, details of Jour 
introductory _ offer on 
1a ka asta toipenc 
and full particu- 

lars of the books. » 


Address....... s+... peasetge 


COO e reece reer even nun oe eee reer eeeseeereretinereenus 
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Putter, W.. W. Davis .. « 749,174 
Puzzle, G. T. Arnold ...... . 749,351 
Rail joint, BE. J. Schindehutt 749,333 

- 749,609 


‘“¢ Stevens-Duryea” Automobile Jie? i ete is 


JACKMAN oc cece cc cee ccesceeees ‘ 749,691 


A pleased customer recently wrote us: pawaye le ctle di; Se a aes, 749,401 
“The ¢S hae : ; 49,676, 749,677 
ane) SEES ENS DUNN BA Ie. Railway rack, R. Abt ...s.ececssecseeeeee 749,142 
perfect, and the next thing to flying.” Railway rail, R. B. Guynan 749,183 
, rae Railway rail joint, B. G. Riggs .......... 749,449 
Beauty, grace and practical utility are Railway switch, electric, J. G. Weniger.. 749,597 
combined in our gasoline runabout to a rare Railway switch, electrically operated, 
degree. 2 Breedlove & Grant é 749,160 
Railway tie, H. Brunson .... ~ 749,163 
Learn the highest developed form of Raising and dropping mech . 749°500 
ili i Sith}. 2ociccnicess .f 
ae oe by using the noted machine Range, K. G. Kronyail ie : 749/304 
Razor stropping and honing ij 
WACOR. i iiatesa ons oie oforsinse ste alate Shae ’e ache els 749,467 
St t F Th S t Relay, alternating current, G. W. P. « 749,399 
ar Ss rom e ea Reversing mechanism, I. J. Ball... 749, 602 
. Bice hulling machines or W. Welch oe Set 
; ifle, repeating, R. C. Stevenson 3 ; 
Price at factory Rivet, c D. Harrington Sidear's%G 6-6 3 749,438 
St 3300 Road making machine, E. L. Lathrop « 749,617 
Roadways, construction of switchbac 


Send for illustrated catalog. Dutrieu 2.1... eee cee eee eee eee : 749,607 Yj D 11 W 
Road epee Rock ear Htee electric sparking ign: /€ ivery agons 


aratus for. gas, J. V. Rice, Jr. 749,324 ‘ z , 
J. STEVENS ARMS & TOOL COMPANY Rotary explosive engine, Banta & Mathews 749,654 are fitted with 81 inchwheel-base and four full 
925 Main S Rotary steam engine, W. J. Richmond 749,703 elliptic springs, insuring safe conveyance for 
jain Street ae ees Rees . 149987 delicate Rackages; carry one and one-quarter 
Chicopee Falls, Massachusetts Sad iron, J.’ Bennitt ... 749,520 cabie r of men andise,|packages accessible 
eon ae : Sad iron, K. Kaltschmid 749,615 m front and rear of wagon. 
l 
Member Association Licensed Automobile Manufacturers Sad iron holder, J. H. Cox ... * 7497363 en adiustments of engine fade front front 
Saddle seat, harness, H. Leibe ...... .. 749,620 OSE ONS RS: DELS WG TS OVS Backes Stores 
Saddles, antifriction seat cover for riding, : Se ee Delivery, top.can De easily, 
T._V. Brooke + 749,358 bout; or tonneau an beattach din placeot top. 
. “ Safe, W. S. S. Fleming . + 749,283 Price of Rambler Delivery Wagon with gues side 
Especial Quality In Steel Castings. share phyaieal Gueuieseouciae we mare, beat E. Heung aR Kine! Brits lamps and horn, SEM.00. at te fretory. | Tonneau to 
iene s { an last apparatus, W. R. King . ere +4 attach in pl: 1 top, $100. tional. 
finest forgings, Our raw material is most carefully selected and our PRODUCT fills the highest require- | Sash fastener. A. Assorati ........ee000.- 749,469 Rambler Cars are made fa ae different models, 
ments. OPEN HEARTH STEEL CASTINGS, for locomotive, shipbuilding, electrical, pump and general | Sash lock, window, T. J. Sutton... 749,641, 749,642 $750.00 to $1,350.00. Our new catalogue tells why 
machinery purposes. Subject to U. S. Government, Lloyd’s, Railroad and other specifications, Saw set, J. Dietrich ..........64..000005. 749,270 you should buy a Rambler. 
ae ’ SEABOARD. STEEL CASTING Co. Chest Pp. Seale case and blank therefor, single piece THOS. B. JEFFERY & CO., KENOSHA, WIS., U.S. A. 
ey ester, Pa. »  B. 2 » WIS., 
sheet metal, W. N. Pelouze ........... 749,497 
SENSITEVEL ona aC Scale, weighing, W. N. Pelowge we je 749,498 See eee TO era renkes | 
ABORA a YOUR ; School seat and desk, combined, J. aes : ) , 4 
By N. Monroe Hopkins. This “built-up” laboratory BUILD OWN INCUBATOR Sutherland ......... Beene a blo aidlereveseseve's: 749,640 
balance will weigh up to one pound and will turn with a Any man or boy can do this easily Screen, W. E. Porter . ++ 749,578 
quarter of a postage stamp. The balance can be made with commontoolsandSaveMore | Scrubber, J. Jester .......-+ssseessseeees + 749,296 THE B. F. BARNES 
by any amateur skilled in the use of tools, aud it will Than Half, How? Get ourCom- Scrubber, mop, and wringer, combined, 
work as well as a $125 balance. The article is accom- ure Zeck Piso fe building New Lona. L. Wagener ....eeseeeeees seen cence 749,506 WATER EMERY 
panied by detailed working drawings showing various sell you ot cost ail AeturesikeTank Len, | Seal, car, A. W. Morgan ....-.sseeseeeesee 743,317 
stages of the work. This article is contained in SCIEN- Regulators, Trays,Legs. ete. Big money in Sealing and delivering mechanism, envelop, TOOL GRINDER. 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 H] building and selling Incubators. No Exper. H. Harte .......seee see ee eee tetneeceees ‘749,378 Swings a 24x2-inch Wheel. 


cents For sale by MUNN & Co., 361 Broadway, New Mp iment. Send for ‘How to Make and Save Sealing machine, envelop, Harte & Stevens 749,377 


i » . > M ith Incubators,” hand: . res 7 It has but le ti = 
York City, or any bookseller or newsdealer. M Poultly Book and Catalogue, It is FREE. Sealing machine, package, R. F. ee: Pane at arranged tor supplying rough unlane: 
OHANNON, SNOW & CO. eo 1881, 749,68: Pe 5 heel. Easily manipulated and cannot 
Volt A mmeters DEPT, 256 QUINOY, TLL, [Re ator OS. Emergon 749,280 Bae ee acthial Cad curable mer tool 
. » Emerson ..... sere ee eee the most practical and durable wet too! 
5 — Sewin: machine, buttonhole, W. E. Cood- : Grinder on the market. Details on reaest! : 

Pocket size, but Jarge enough for accuracy YPHERS —___ oe year cesses Ee eee EDs og eaojsuenn 749,437 | BF, BARNES COMPANY, Rockford, II 

and practical use. Various ranges for test- ; Sewing machine coupling, J. M. Jackson... 749,295 read id id 


INCUBATORS 


Guaranteed to hatch more and healthierchicks than 
any othermake, or your money back. Use less oil; 


ing batteries electric lignt, telephone and 
other circuits. ete Also, Voltmeters and 
Ammeters for general measurements. 


=e Sewing machine fan attachment, M. Steiner 749,628 RUBBER STAMP MAKING.— THIS 


Sewing machine feeding mechanism, carpet, - ; 
Je. Wittemanw ocho soe cane evn ene sees 749,249 | article describes a simple method of making rubber 


y ' lf-regulating, self-ventilating, oisture. E p : Boris ! 
[Send for Circular. Gorsed and adopted by 36 Government Experiment Sheet metal strips, rolls for use in the pro- stamps with inexpensive apparatus. A thoruughiy 
L. M. PIGNOLET, Stations. Catalog free i f you name this paper. AUTOMATIC | duction of, G. B. Johnson ...........- 749,679 | practical article written by an amateur who has had ex- 


. ‘ ! ; verience in rubber stamp making. _One illustration. 
Cyphers Incubator Co. Buffalo, N.Y. THROUGHQUT Sheet metal vessel, J. R. McLaughlin...... 140,308 Contained in SUPPLEMENT 1110. Price 10 cents. For 


Chicago, New York or Boston. ; Shelf, differential wine, J. T. Hicks...... 749,201 | sale by Munn & Co. and all newsdealers. 


Show window, G. F. Jefferson........... “a 
THE 2% H.P. WEBER JUNIOR PUMPER Signaling apparatus, electric, I. B. Herzog 749,191 NOISELESS 
has a capacity of 50 gallons 195 feet and 100 gallons B ] P e e 


80 Cortlandt St., New York, N.Y. 


GUNSMITHS, TOOL 
_MAKERS, EXPERI- 
MENTAL’& REPAIR 


749,178, 749 434 
Signaling system, wireless, C. D. Ehret.... 749,370 


Signaling apparatus, wireless, L. de Forest, 
67 feet. Equals 30 men pumping water. All com- 
St 


Picts ready to attach to pump. : os nee Si li j ivel Hi. Sh ie 749584 
ine in proportion to wate . Weight ignalin em, .Wwireless, H. oemeker.. 
WORK, ETC. 800 Thar "Hngine speed 213 revolutions. Can Siphon, 8. W. Miller ..scc-seressse+- Il r4ag}44 
rom 9-in. to 13-in. swing. Le ued for other: power Linen eT Smoke consuming means, R. Simms ........ 749,586 Woe ie pune our New Process 
le, safe and ec mical. utside di- nat a, x ‘* 
Rugt Bower velotipeds | pent ait ug a wt gle sore fran sevens eae cues teat Loca OP SEy Shee wanted God 
or Stand-up Treadia, high. Capacity, 25 gallons per Fe Soldering macbine, G. L. ‘Merrell ......... , to transmit any required horse 
‘Send for Lathe Catalog. minute 250 feet. Sound recording and reproducing machine power. Write for catalogue. 
it Fok tie Bat - | Weber Gas and : sound box, or K. Cheney ......-..e-ee8 749,860 
ore Establighed nyes co. Gosoline Engine Co., ” Sparing # conaitann eaciebic : cm ; E : “Tre. a THE NEW PROCESS RAWHIDE CO. 
r 0. - § 7 , G EB. 2 
1999 Ruby St., Rockrorp, Inn. Nee La Se ee Liberte seo i City. fe gurtha hig beh LL BREA, 749,505 Syracuse, N. Y. 
peed regulator, high, L. Pagun.......... 42 = 
° Spinning and twisting machine, C. T. & MACHINES FOR ROLLING 
‘ A. T.. Atherton) 45:0. fe cic aes tienen 749,470 o 
A Ss t Spinning machine ring rail motion, M. T. £ f sc R EW 
: aaiereutey, gee rare: aoed spieerren ies oer THREADS 
= pinning ring, D.. Harrington ............. ; 
“$ Spring mechanism, friction, G. Westing- . 
z ThOWSES 8 5:6. 5 5555s 5505575 3 scott eased eevere fe eceberaroaiey a 749,708 Any size up to 1’ diameter, 3'' 
, Springs, end seat for elliptical, long. Four sizes of machines. 
MIM Or oo yaad sieeiete ais ere 5 aide eres estate. 6 e)aieia.s 749,313 {&™ Send for Catalo 
. Staking machine, F. J. Perkins . «+ 749,398 : gue. 
: Stamp, E. Ocumpaugh ............eeeeeee 749,577 BLAKE & JOHNSON, 
i Stamp, time hand, W. F. Bartholomew.... 749,655 P. 0. Box 7 Waterb Cc 
; Steam generator, F. Saffell.............5 749,451 + 0. Box 4, aterbury, Conn. 
7 Oy Stereoscopic color image and making same, 
NUM BER 2 a On Lie As Brasseur sc gacsiescies leeds e ees 749,159 
a Stoker, underfeed, J. M. Searle............ 749,501 = 
: arene dressing machin’ pike B. roushton: eee eo oe oa LY ‘ 
: one sawing machine, C. A. omson.... 70 rt) 
OF THE oes Stool, foldable. W. B. S. Hussa ...... +» 749,675 THE “BEST LIGHT 


Storage pocket, movable, C. Arnold. + 749,653 i {sa portable 100 candle power light costing only two 


Stove, drying and annealing, A. Ronay..... 749,326 cents per week. Makes and burns its own gas. 


4 : é 
4 ten ne Stoves o. ranges, adjustable water tank for, Brighter than electricity or acetylene and cheaper 
ciel | Ic Tie GOL, ie occa echie casein epoca sed esis, ala ronaie el apenas than kerosene. No Dirt. ‘o Greuse. No 
Structure, composite, G. A. Weber.. oe 37 Odor. Over 100 styles. Lighted instantly with a 
SS Ss 
‘ » 


match. Every lamp warranted. Agents Wanted 


Sugar loaves, drying, E. POSSDUEG i ices noe Everywhere, 
: F ulfur burning apparatus, J. A. Marsden.. 749,31 i 
WILL ISSUK ON ° Surgical instrument, T. A. Houghton...... 749,689 THE ‘‘BEST’’ LICHT CO. 
‘i eureival Paty Wane Galloway < ee ane 87 E. 5th St., Canton, 0. 
RA uspender end, . loomberg . . 1,300 Owners of Original Patents. 
JANUARY 30, 1904 Switch T. \Cope’ acc secs sieeve a duenere « 749,261 
Switch and signal system, electric inter- ( 
OURO EL locking, Bleynie & Ducousso ......... 749,255 


; ¥ Switen mechanisin J. W. EO POE sie oe Maoieee 
: it ice, int, L. on ’ 
It will have a Colored Cover Synchronizer. L. Andrews” has eee areas is aes «. 749,252 
Telegraph or other blank, S. Townsend..... 749,241 
Telegraph range finder, wireless, L. de 


AUTOMOBILE NUMBER It will cost Ten Cents Boreat': sate nner ihe cick sala cite 749,436 


— Tite: Telegraph receiver, wireless, L. de Forest. 749,371 
a Telegraphy, generating set for wireless, L. 
Ge FOPeSt 6c. ecto Scocane ot sie hisls-0 (ose dcereialaieo 749,435 


THE NEW YORK AUTOMOBILE SHOW and the PARIS AUTOMO- | acicsneke” apparatus’ locking device, Larned 7 ‘ 
: : : Ge. Ord eee ia Seehe ise ales Bees Heels 749,388 
BILE SHOW, both of them the most important:automobile Telephone exchenge, “Lundauist &” Novsisom 749,08 Home Mechanics 


expositions ever held will be reviewed. Striking pictures | Telephone system, a. D, ‘T. Libby...21..5. 149/30 
Telephone transmitter, P. G. Randall 749,448 


never before published will illustrate the principal models- Telephonie repeater, M, Gaily |--..+.+010:5 149,481 for . Amateurs 


Threshing machine feeder governor, W. 


GOOD ROADS. a subject of i ‘list. Wil] |. C- Peterson ...csseseeeeeeeees aeeaiens 749,629 By GEORGE M. HOPKINS 
, J Interest AO ey chysautOMmOD Ish Will ea ire ee Lise Author of “Experimental Science” 


_ be thoroughly discussed. ai 
Tobacco pipe, J. W. Hayes ...... - 749,190 
NOVEL FORMS of LIGHT CARRIAGES and AUTO-BICYCLES ]7oee ea Mie, He Rmenam. 1 T49"380 


Tile, roofing, W. P. Grath .. . 749,182 | 370 Pages 326 Engravings Price $1.50 


HIS important work 


will be shown. Boh, "oth, HTH, “A. later 22220001" TRARB isa 
: SW Hanelaso cee emer ucereimraee te 9, 0) : 
S M . : Treadle ethane for light machinery, J. oe how aa Th 
TRIKING MODELS of 1904 TOURING-CARS will be illustrated |, Wiehe egies ese ++ 749,851 New Votk Tokiceen. 
2 , W. D. US esa nae . 749,51 ys: 
and described. Troy sana WH aineneee 2.2 es aaa “The book may be com- 
, . ; Trousers, S. A. Bieberstein .... -» 749,605 mended for its practicabil- 
NOVEL TYPES of AUTOMOBILES will be pictured for the interest [Rut oma, pally € Beaadobi. (000000000 aea8 ay and aiigseureies 40 
of the general reader, Among them the prize tractor of | turbines, “agparatus for governing ‘clastic “°° will be found to appeal to 
the British War Office, agricultural motors, an automobile | rurbines, Scguiating 5, "Wilkinson 1200000; 149°468 boy cote aimee ane 
] t Typewriter attachment, H. Marshall. 749,312 as to older amateur me 
awn mower, e Cc. Typewriter machine, C. Sears, reissue. 12,190 chanics.” 
Geren amachine: Disa: Schima 749,588 ; 
Lt See 2 . a ‘i mbrella, colla aes OSU BH i : 
In a division on Automobile Novelties, the automobilist will Umbrella’ rib retainer, 8. B- Grof 2... _ HOR Woodworking eee 
: . . . . or su Or 
find instructive accounts of ingenious appliances, such as Con= | punc™% % Bgzigelow wiessnee Tae] be to. Male locschold Oraaments 
nea PW ve etal Worki 
densers, igniters, tools, etc. MieRdbe io meuacan eo HSS Model Engines and Boilers 
Meno ae engines, A qinaoe Meteorology 
The peice published, for the most part, have been prepared especially for this num- | Valve mechanism, W. a. “Bolling 749,156 Telescopes and Microscopes 
ber and have been taken for the purpose of clearly showing the techni Valve, weuwinting. NC Me Naat 749°308 Electrici 
é a 1 purp y Zz t ical features of the | Valve, regulating, N. E. Nash . 749,396 ty 
carriages. Each article is based upon a careful study of the particular machine described. | Valve, water supply, H. Garden! 749,285 | Each subject is adequately treated. 
Valves, faucets, plumbers’ fittings, ey Send for free descri tive circul 
(apr sector ual Ceretoan eae ne MUNN coh eS 
Publishers thie: site sc. aecesseek auc cs . 749,685 | - & lishers 
MUNN & CO,, scientitic American 301 Broadway, New York | venti? wis, 2 i Botts’ 2 “5 1487058 | 361, Broadway one New York City 
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Any ot these beauti 
ful, 
} mon 


Dia- 

and fine 
Pearls, in solid gold, 
hand-made mountings 
will be sent direct trom 
our factory on receipt of 
price, or C. O. D., subject 

H to inspection. Order by 

H number. We send goods 
prepaid and guarantee 

y safedelivery. Yourmoney 

# back without a question 
if you are not wholly 

) pleased. Our diamonds 

| are of superior quality 

i} aid we sell only fine 
high-grade goods an 

‘ list every thing at 

|| wholesale prices. Our i 
beautiful Illustrated Cata- “ 
logue shows thousands of photographs of the 
newest and finest goods. I'1’S FRHEK—send for it 
to-day and save one-half on your Holiday 
shopping. We are the largest concern in the business and one 
of the oldest—Established 1840. We refer to the Commercial 
National Bank of Chicago. Capital, $2,000,000.00. . 

HS. T. ALtemus & Co., Diamond Merchants, Gold & Silversmiths 
Diamonds, Watches, Jewelry, Sterding 156-A Stewart Bldg., 

Silver, Cut Glass, Novelties, ete. Chicago, Hl, U.S.A. 


enuine 


RO TS 


FLECTRICAL ENGINEERING 
= TAUGHT BY MAIL. | 


Write for our Free Illustrated Book. 


“CAN I BECOME AN 
ELECTRICAL ENGINEER ?” 
We teach Electrical Engineering, Electric Lighting, 
| }Electric Railways, Mechanical Engineering, Steam Engi- 
y/neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 


Dept, 4 240-242 W. 23d 8t. New York. 


WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC AMERICAN SUPPLEMENT Nos. 12213, 1327, 
1328 and. 1329, contain illustrated articles on this 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1124, 1131, 1177, 1192, 
1:21'7, 1218, 1219 and 1304. These papers con- 
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers. 


What Is Daus’ Tip-Top? 


TO PROVE that Daus’ “Tip-Top” is 
the best and. sunplest device for making 
M\ 100 copies from pen-written and &0 


_ ship complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. § 

Price &7.50 less 
trade discount of 5 Net 
aa 8834 per cent, or 

The Felix ¥, Daus Duplicator Co,, Daus Bldg, 111 Jobn 8t., New York 


ARBO 
D 


Q 


Send Us One Dollar 


and we will send you 12 sheets o f our 
F..mous Non-Smut (arbon Paper (reg 
war price 50c.) and cne of our Stand- 
ard Dollar Ribbons—#1.50 In val- 
ue for 41.00. Non-Smut Carbon 
Paper is made of gelatinized ink, 
therefore will not smut copy or fin- 
gers. It lasts longer, manifolds clear- 
er, and makes more copies than any 
other paper made on-Smut Rib- 
bens wear longer, print better, don’t 
fill the type and arecleaner. Sold by 
up to-date dealers, ‘Money back if 
wanted. Write for samples F R E E 
and illustrated book, *‘Stel- 

la the Stenographer,” sent on request, 
Non-Smut Carbon & Ribbon 
Co., Makers of Carbon Paper and 
Ribbons of all kinds, 114 Main 
St., Rochester, N. Y. 


Telescopes 


Wesupply equatorially mounted 
Alstronomical Telescopes 


for amateur purposes. Our 


OBJECTIVES 


are absolutely guaranteed 
to be optically perfect. 
Rochester, N. Y. 


GUNDLACH-MANHATTAN OPT. CO.. 
DOESN’T RING LOUD ENOUGH? 


THE Placed on front of ’phone rings 
a battery bell of any size, locat- 
G-D ed any place you choose, until 


yy 


*phone is answered. No mag- 
D RO nets. Pamphlet ‘“ D” free on request. " 
Sent GARTON-DANIELS CO. 


ostpaid for | 


One Dollar. KEOKUK, IA. 


50 Years’ 
Experience 


Trade Marks, 
Designs, 
Copyrights, Etc. 
Anyone sending a sketch and dexeription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific jgurnal, Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0.2¢1 eroaaway, NewYork ‘ 


Branch Office 626¥ St. Washington, D.C. 


ELEOTRICAL ENGINEER INSTITUTE, 


copies from typewritten original, we will | 


Vehicle, motor, T. W. Barber ........-+++ 749,150 
Vehicle, motor, W. W. & W. W. Burson.. 749,165 
Vending apparatus, C. A. Dawes .....++++- 749,535 
Vending machine, W. S. Conner .... sees 749,260 
Vending machine, H. V. Hoag, Jr........ 749,485 
Vessels, means for determining the nauti- 

cal bearing of navigable, H. W. Ladd. 749,694 
Vise, BE. Shupe .........esees sees eeeeee wees 149,233 
Vote counting machine, J. McTammany... 749,446 
Wad sorter and assembler, B. W. Stevens.. 749,459 
Wagon, speed, J. P. Faber .......+eeeeeees 749,545 
Waist lengthener, N. C. Edwards.......... 749.543 
Wall construction, hollow, D. E. Beeghly.. 749,254 
Wall wash, W. W. Russell ..........++--0- 749,450 
Washer. See ‘Nut lock wash 
Washtub, J. B. McLaughlin............... 749,575 
Washtub joint, M. J. Kremer 749,693 
Water motor, J. D. Lee ...... 749,491 
Water tank, J. T. Donahoo ......... - 749,273 
Weighin and acking machine, z 

Brough pagengd i Sd Bik S Teese ae Moone eres wee. 749,659 
Weighing apparatus, G. Hoepner. 749,194 
Wharf drop, H. D. Van Doorn............-- 749,595 
Wheelbarrow wheels, mold for manufactur- 

ing, T. D. Harris ........c.eeeeeeeeee 749,556 
Winch, combined hand and motive power, 

Ellicott & Norris ........seeeeseeeeeeee 749,279 
Windlass, ship’s, J. Hansen . 749,188 
Window, O. Frotscher .......+seeeeeseeeee 749, 608 
; Window frame and_ sash, 

Kxnisely 2... . cece cece cence eee ence eens 749,201 
Windrow attachment, J. W. Anderson.... 749,512 
Wire stretcher, W. B. Shotwell...... «. 749,685 
Wood holder, J. E. Wallin . . - 749,646 
Wrench, W. E. Carter - 749,167 
Wrench, J. Speyer_..... 749,237 
Wrench, . H. Ermen . 749,544 
Wrench, G. W. Rouse + 749,632 


Wrench, « 749,668 


Yoke strap, neck, W. G. Callender........ 749,166 


DESIGNS. 


Badge, J. T. Bailey. 
Carpet, F. A. Haas 
Carpet, L. H. Brown 
Carpet, W. A. Perry .. 
Drinking counter, or b 

fixtures, J. Ebrenpreis 
Stove door, D. F. Printz............e006 «. 36,732 


TRADE MARKS. 


Bakery products, certain named, National 


Biscuit: “COs. | siceeed soles oe Cote Coches 41,868 
Bearing metals, certain named, John Finn 

Metal Works ..............ee00- 41,877, 41,878 
Boots and shoes, leather, J. H. Cross...... 41,854 
Boots and shoes, leather, Julian & Kokenge 55 

OD J idieca o/iece- dafere: sale hieter tis (one 6 aie dae atateae a 985: 
Boots and shoes, leather, T. F. Peirce & 

SON i ioe ese e cia sete tes ewaceae sve sa 41,856 
Bread, biscuits, crackers, gems, and wafers, 

Booklovers Library .............s.eeee ,866 
Carpets, ingrain, damask, and Venetian, 

Dornan Brothers ........ Sias'd «Pairs Saati ws 1,850 
Coating material, certain named, J. A. 

W. Bird & Co. oo. e eee c cece cece eens 41,876 
Coats, vests, and trousers, boys’ il- 

dren’s, G. Lippmann & Sons.......... 41,853 
Cotton duck cloth, West Point Manufactur- 

ANE COD a cee Sees Siew B58 EASA HESS 1,851 
Dyes, Farbwerke-Vormals, Meister, Lucius 

& Bruning ........ ccc ee cee cee cece eee ,857 
Elastic webbing fabrics and goring, Boston 

Gore and Webb Manufacturing Co...... 41,852 


Erasers, India rubber pencil, L. & C. Hardt- 

OUD? 3 ahs atelies, cae. be apse Sidihre pha oles ioe ereseterd 
Eyeglasses and_ spectacles, 

R.. Meyrowitz 
Flour, J. Butler .............. 
Food, poultry, M. W. Savage 
Roou. products, certain named, Armour & 


pie, dried, ‘and preserved, Smith, Lichty 


& Hillman Co. ............ oie ty Bisiogantee-sie 
Hair pins, celluloid o i 

sbell, T. J. Taylor 
Ice. cream, water ice, and pies, powder 

preparation used in the manufacture of, : 

O. J. WeekKS 2... ccc cee cece cree eee eeene 41.873 
Lard, tallow, lard compounds, and substi- 

tutes for lard, Cudahy Bros. Co..41,870, 41,871 
Lemonade, fruit, W. Holst & Sohn ........ 41,863 
Metals, certain named, John Finn Metal 

WW OPES! 5 seis Bid, are2ei8 iors 3p ose srecsv eve Wie, eyecate ete ee 8 41,879 
Milk and milk products, Booklovers Li- 

: brary ..... CLE iersial diade, iaite'e. sige deters 0-efa6i Sisters 41,865, 
Pipes, flexible metal, Metallschlauchfabrik 

Pforzheim, (vorm. Hch. Witzemann,) 

Gi Mn CB. Meise feats sae Oa texas oo octets. ties 41,880 
Remedy for animals, external, A. B. Young 41,861 
Remedy for piles, M. L. Martin.......... 41,859 
Roofing, composition, Sall Moun 


bestos Mfg. Co. ‘ 
Salve, C. S. T. Hansen 
Skin, preparations for beautifying 
ening the, E. H. Lockhart 
Sound receiving and reproducing machines, 
parts thereof, and accessories for same, 
International Talking Machine Co 
Teas, Booklovers Library 
Water for table use, spring, T. R. Dewar.. 


- 41,821 
. 41,860 


41,858 
41,875 


41,864 
41,862 


LABELS 

“Cigarros Habana,’ for cigars, Central 

Litho. Co. .... cece cece eee cee eee eens 10,670 
“Cubanas_ Cigarros,’’ 

LAtHO.. (CO. aioe: vis eisinieo bes ieln wie 6 be evecsiee eos 10,672 
“Blegantes Cigarros,’’ 

Litho. Co. 2... ccc cece cece ccc c ere ceeees 10,669 
“Elk,’’ for oranges, United Paper Co.. 10,664 


Litho. Co. cc cece cece e cece eee eee 10,667 
“Habana Cigarros,’’ 

Litho. Co. oo. ccc cece cece eee eee eens 673 
“la Marica,’’ for cigars, American Litho- 

Braphic Co, ..... cece se cree cece ceeeee 10,674 
‘“Lagima,’’ for cigars, E. J. Lubovitz...... 10,665 
‘Last Arrow,’’. for cigars, C. B. Henschel 

Mant g. CO.) s.ci5's e-siaies trae a aeaiew esse csi ® 10,666 
‘“Munro’s Corded Ceramic,’’ for tiling, J. 

H. Munro & J. M. Van Orden.......... 10,675 


“Portland Pennsylvania Cement,’’ for Port- 
land Cement, Pennsylvania Cement Co.. 10,€76 
“Puro Fino Cigarros,’’ for cigars, Central 
DTthOs. COs. oa 5 oc do ste noice Us arbisre aes 9.0) e ier 
“Ramsay Mexican Sea Salt Shampoo Mas- 
. sage,’’ for toilet preparation, W. J. 
Ramsay 


mann Co. 


PRINTS. 
‘‘Hasn’t Scratched Yet,’’ for scouring soap, 
Bon Ami Co. wo cece cece e cece cece eee eeee 882 
“‘Men’s Apparel,’’ for men’s apparel, Cahn, 
Wampold & Co. .... eee eee e cece renee eens 878 
“‘Necco’s Chocolates Are Ripe,’’ for chocolates, 
New England Confectionery Co. ........ -- 881 
“Palmer’s Patented Hammocks,’’ m- 
mocks, I. E. Palmer ........ +. 879 
“Prunitura,’’ for medicinal prun 
Prange .......... s osalatiadly ss wte aie aseieleacsuale 880 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or. any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


“A Message to Garcia” 


is not ‘tin it’? asa business stimulator with our fa- 
mous little decorated tin reminders, called DO ITNOW 


We sell them at cost (10 cents) and pay 
postage because our advertisement is on the back. 


AMERICAN STOPPER CO. 
136 Water Street, Brooklyn, N. Y. 
Largest Makers of Tin Boxes Outside the Trust. 


KENT POCKET METERS 


Automatic Volt-Ammeter 
Is designed and calibrated espec- 
ially for testing batteries on gas 
oline automobiles and launches 
and for any other use of like ca- 
pacity. 
tial. Ampere reading made sim- 
ply by pressing button. The 
ee couvenient and complete 
battery tester on the market. 

Volt-Atnm cer $6.00. Amperemeter $5.00. 
Atwater Kent Mfg. Works, 110 N. oth St., Philadeiphia, Pa 


Thomas A. Edison 
and many other successful men be- 
gan their careers at Telegraph 
Operating. Why don’t you 

learn? For $1.75 we will 
send you a complete 

N . outfit with 

book of instructions, 

by express (not pre- 

aid). Send for cata- 


Andrew Carnegie, 


og of electric appa- 
~ratus, supplies and 
novelties. 
Park Place New Yorke 


ERFORATED METALS 
FORALL USES. 
HARRINGTON& KING PERF 


Accurate and substan- | 


MADE AS REQUIRED. 


ORATING G..CHICAGO. 


You Drink Down Disease 


every time Zou take a draught of 
water that has not been filtered 
| Impurity lurks in it. Germs of 
disease cannot be seen, but they 
cannot pass through the c.le- 
brated 


Berkefeld Filter 


because it is so scientifically construcved 
as to suppressevery atom of solid matter 
in the water, thoroughly purifying it. 
Will give one gallon of pure water in 4 
minutes 

No trouble to clean or keep in order. 


BERKEFELD FILTER CO., 4 Cedar Street, New York 


A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


It_is illustrated throughout and de- 
scribes and pricesTools. 7(4pages, 64x 
44 ins. The latest edition, with dis- 
count sheet by mail for 25 cents. 

MONTGOMERY & CO., 
105 Fulton 8t., New York 


™ TOOL 
CATALOGUE 


ONIUOME RYE CO 


{ CATALOGUE NE2I 


City. 


BICYCLE TIRE REPAIRING.— THE 
Mending of Single Tube Tires.—A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture banus. 9 illustrations, Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


Every Elgin Watch 
is adjusted to all 
conditions of 
heat and cold 
before leav- 

ing the 

factory. 


NORTH AMERICAN INVESTORS, 
MANUFACTURERS and EXPORTERS 


who desire to have reliable information about business 


matters in Argentine, Uruguay and Paraguay, may ; 


communicate with 
MR. A. SERAFINI, 


Rivadavia St. 775, Buenos Aires, Argentine Republic | 


who will give, free of charge, all desirable information 
by letter or when he comes to the United States in May 


next, when he can be see. at the Produce Exchange . 


Bidg., New York. Office of the Consul General, 
Best on 


wor WELL TELEPHONES Bec 

forthemoney. $3.75 up. Send for Cat. 

8S. H. Couch Co., 170 Pearl St., Boston, Mass. 
MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 
MODEL & EXPERIMENTAL WORK. 


Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Blda.. Franklin Square. New York. 
Parts. 


AUTOMOBIL facture gasoline engines, trans- 


mnissions, carburetors, pumps, lubricators, axles. Also 

complete gasoline cars. Sheet metal stamping. Generai 

machine work. Good facilities. 30 years’ experience 
OTTO KONIGSLOW, Cleveland, Ohio. 


INCORPORATING ? 


Delaware gives more satisfaction forless cost. We can 
provide perpetual charters. operative in any country. 
end stamp for forms and full information. 


DELAWARE CORPORATION COMPANY 
928 Market St., Wilhnington, Delaware 


D R AW I NC Ss Let me make your working 
.. and patent drawings. 
Rates reasonable. F. Lewis, 136 Liberty St., New York 


LIGHT MACHINE CONSTRUCTION 


a specialty. Inventions and ideas developed. Best 
quipment in the West. Dies and Models. 


MICHIGAN NOVELTY WORKS, Kalamazoo, Mich. 


FACTORY AGENCIES 


wanted for 


CALIFORNIA 


T'wo men on the road all the time. Address 


FOWLER & FOWLER 
General Delivery Oakland, California 


Weare prepared to manu- 


National Supply Co., 835 Broadway, N.Y. 


Model Makers and Manufacturers of 
PATENTED ARTICLES, ETO. 


Circular free. Wonderful automatic teacher. 
5 styles, 82 up. OMNIGRAPH 
CO., 52, 89 Cortlandt St., N. Y. 


WANTED. 


Patent Office Dravghtsmen. Only thoroughly experi- 
enced men need apply. .Must show specimens of patent 


Srawing®: 
UNN & Co., Scientific American Office. 
361 Broadway, New York, 


Telegraphty 
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An illustrated history 

of the watch sent 

free upon re- 
quest to 


ELGIN. 
NATIONAL 
WatcHCo. 
Euan, ttn. 


thigh «3 


iN 


FOR $ AL on favorable terms, the following 
’ BATH GRINDERS 
Two No. 2 Water, without strengthening knee and 
tray, five No. 2 Water, with strengthening knee and 
tray (our latest tyne), and one No.1 Dry. Parties in- 
terested correspond with 


LOOP-LOCK MACHINE COMPANY, Waltham, Mass, 


The Franklin Model Shop. 


Experimental work for inventors! any- 
thing in metal froma single piece to a 
complete working model. Apparatus for 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out. trom inventors’ ideas. 
Send for circular 9. 


PARSELL & WEED, 
129-131 West 31st Street, New York. 


(Ghe FRANKLIN 
Model Shop 


Catalogue ot Architectural, scientitic 
and Technical Books. 
Prospectus for 1903 for “Architects’ and 


FRE E Builders’ Magazine,” monthly $2 a year. 
WM. T. COMSTOCK. Pub., 23 Warren St.; New York 
SPECIAL MACHINERY sccrvencetes., woos! 


Costilo Machine Works, 60 Centre St., New York. 


BRIMENTAL WORK.SMALL NERY 


E WHEELS. MODELS SEXP) MACHI 
NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


VELTIES & ETC. 
BUILDERS fore acer iont dora 


oped. THE FENN-SADLER MACH. CO., Hartford, Conn. 


DIES TOOLS, MODELS and Special Machin-= 
ery, Metal Specialtics and Stampings manufactured. 
OEFT & MOORE, 86-87 Fifth Ave., Chicago. Il. 


| SPECIAL MANUFACTURING. 
DIES AND STAMPINGS TO ORDER. 


' : 
SPEC L_MACHINERY-MODELS-EXPERIMENTAL WORK. 
DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES erc. MANFD TO ORDER.SEND SAMPLES 
OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLET. 
THE GLOBE MACHINE & STAMPING CO. 
970 HAMILTON ST., CLEVELAND, OHIO. 


DEVELOPED. 


AND DIES. 
MACHINES, Corliss Engines Brewers’ 

ICE and Bottlers? tackiner THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 
CATALOGUES FREE 


OD L a UNION MODEL WORKS 
& GEARSE® 193 CLARK CHICAGO. 


DRYING MACHINES. 


8. E. WORRELL, 
Hannibal. Mo. 


NAME PLATES—EMPLOYEE CHE KS 

KEY TAGS, BAGGAGE C’KS & BADGES - 
J.ROBBINS MFG.CO.58 KNEELAND ST.” 

SEND ror CXPaLoGue BOSTON. MASS 


72 


It is easy to operate a Winton 20 horsepower Touring Car, 


ernor-button ” under the driver’s right foot, automatically controls s; 


branches and agencies in all leading cities, 


THE WINTON MOTOR CARRIAGE CO., 


The mechanism does 
the work and doesn’t leave it all to the driver. {or example, the little spring “gov- 


simply increasing or decreasing the pressure of the foot on the button. 


Cleveland, U. S.A. 


Scientific 


peed of car by 


Orient Buckboard 


Model of 194. With TWO SPEED. Price $425. 
Write for Oatalogue. 


WALTHAM MFG. CO., Waltham, Mass. 


GAS and GASOLINE 


4 For All Work. 
Stationaries, Portables, Hoisters, Pump- 
Send for Catalogue and Testimonials. 
. State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
Track and Wagon or Stock Scales made. 
Also 1000 useful artictes, including Sates, 
Sewing Machines, Bicycles, Tools. etc. Save 
7 
}MAGIC LANTERNS 
' Exhibitions with Magic Lantern, Stere- : 
r opiicon or Moving Picture Machine make 
; : Send for illustrated catalogue free. 
" Magic Lanterns for Home Amusement. 
H MFG. OPTIOIAN, 
McAllister, A 
Sir-Win. Crookes’ invention for showing the marvelous properties 
of RADIUM. Also Spinthariseope Slide for viewing 
the phenomena with any microscope. Each instrument is complete 


ers, Sawing & Boat Outfits. 
All varieties at 1owest prices. Best Kailroad 
Money. Lists Free. CHICAGO SCALE CO., Chicago, Ill 
money. We will tell you how. Cost light. 
49 Nassau St., New York. 
with particle of radium of 300,000 activity, and fluorescent screen. 


R1. Spinthariseope Slide, post pald, $7.50 
R2. Complete. Spinthariscope, post paid, 9.00 § 
Also Radium from 7,000 to 300,000 activity for experimental and 
medigal purposes in protected metal bubs. 

WILLIAMS, BROWN & EARLE, 
Dept. 6. 918 Chestnut St., Philadelphia, Pa. 


HENDEE MFG. CO. 


| other 


|“Carter” Gas Generator 


‘We man- 
ufacture 


NEUSTADT- 
PERRY Co. 
826-898-830 S. 18th St. 
. St. Louis, Mo. 


Running Gears 
& Gasoline Engines 


and supply 
all the 


parts. 


Our 
New 
Catalogue 


Free. sos 


Dh ea errane? 


MET D CH-BESLY-& CO, 


HAVEA Horde IT CHICAGO-ILLUSA 
15 to 21 Clinton Street. 


Use ACETYLENE GAS 


and be independent of gas companies. 
You can make it yourself for house, 
store, school, church or other public 
building with the 


Et 


iFYou: 


Safe, simple, no waste, dirt or odor. 
Requires small floor space and is ,, 
cheaper than ordinary gas with tenk 
times the light. 


NIAGARA FALLS ACETYLENE GAS 
GENERATOR CO., Niagara Falls, N.Y. 


SPLITDORF: SPARK COILS 


"Es 25 VANDEWATER ST.NY. > 


The MEDART 


BOAT BUILDING 
MATERIALS 


bring boat construction within the 
range of amateurs, at a small cost. 
Yachts, Launches, Row Boats. 
Send stamp for catalog. 
FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 


American 


ais 4 


Stee. = 3 
Jackson’s 8-step Centrifugel Pump 


Photo Lenses 


and Shutters of every 
kind for all purposes; 
Professional, 


Amateur, Process. 


Sold Round the World on all 
Cameras. Catalogue free. 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 
New York Chicago 


TE coal pile depends on incrustations which 

waste fueland cause explosions. We save fuel 
by removing the scale. U.S. Steel Co. has over 100 
tube cleaners and the Standard Oil Co. 39 cleaners, 
Write us to-day for catalogue, 


DEAN BOILER TUBE CLEANER 
William B. Piercé Co. 
320 Washington Street, Buffalo, N. Y. 


Beat 


Squabs Pay 82! 


Easier, need attention only part of 


time. bring big prices. Raised in one 
month. ttractive for poultrymen. 
farmers, women. Send for FREE 


BOOKLET and learn this immensely 
rich home industry. 


nized 8 


motors 


The Oldsmobile “Goes’’ 
Price $650 


You can build an automobile strictly according to a recog- 


The correct ideas are only obtained by practical_experi- 
ence and it is our 23 years in the manufacture of Gasoline 


bile business in the world. 
Write for full information and illustrated book to dept. 21. 
OLDS MOTOR WORKS, 


Member of the Association Licensed Automobile Manufacturers, 


Nothing to watch 
but the road. 


tandard but it doesn’t follow that it will “go.” 


which has helped us to build up the largest automo- 


- DETROIT, MICH. 


Marine Motors 


_Catalogue G on appli- 
cation 


BUFFALO GASOLENE 
MOTOR CO. 


50 Auburn Avenue, 
Buffalo, 


N. Y. 


Get our 1904 catalog. SPRINGFIELD, MASS. 


ry 


Four-Cylinder. 
Model “L” 1904 


Actual 22 horsepower, with only 85 lbs. loaded weight to each horse- 
power. Speed range of 4 to 40 miles per hour. .Anti-friction ball bearing 
axles, direct drive, mechanical valves for intake ard exhaust. Winner 
of highest prizes for BOTH speed and endurance wherever entered. 


$3,000. 


' Send for illustrated descriptive literature and name of nearest agent. 


PACKARD MOTOR CAR OU., Dept. 5, Detroit. Mich. 
Member Association of Licensed Automobile Wanufactnrers. 


New York Agents:—PackaRp Motor Cak Co.,, or N. Y., 317-819 W. 
59th St., New York City. 


ENGINE 


Si1GNITERS 
5 y = 


LATEST TYPE. BEST MADE. 


lcoeietieititadiiameiiiaiiataemiiaiabiall PS 
For Marine, Automobile or Stationary 
Engines, Fully Guaranteed. 
Write for Circular. 
The Oarlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati. Ohio 


Typewriter Suppties 


Cheapest Finest 
and Best Carbon 
Typewriter paper 

H manufactured 
Ribbons at Lowest 
on the Possible 
Market Prices 


SPECIAL PRICES TO THE TRADE 
H. M. STORMS, 11-13 Vandewater Street, New York 


TH BROS. & CO. 


Manufacturers of 


DYNAMOS 


from 2 to 300 Lights. 


MOTORS 


from 1-32 to 20 H. P. 
Write for Bulletin No. 107. 


23 S. Clinton St. . 
Chicago, Ill. 


A Constant Water Supply 
Without Cost of Maintenance 
is best afforded by the use of a 
NIAGARA HYDRAULIC RAM 
The Niagara is a new improvement upon 
the old-fashioned ram, and delivers from 2 to 
6 times ax much water under the same con- 
dition. Ot rams hive been used in almost 
every state in the Union, and have proved 
fap the superior of all others. Write for catalog 
and testimonials, 
Niagara Hydraulic Engine Co., 
, Chester, Pa. - 


cost more—yield more— 
save all experimenting— 
save disappointments. 48 


ears the Standard Seeds. 

old by all dealers. 1904 
Seed Annual postpaid free, 
to all applicants. 


D. M. FERRY & CO., 
Detroit, Mich. 


A BRAKELESS BICYCLE 


is like 


A RUDDERLESS SHIP 


The first_and only reliable coaster brake ever 


made. 


wear well. 


PRESIDENT SUSPENDERS 
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Hundreds of thousands in successful 
operation. They are absoiutely dependable and 
Write to-day for free catalogue. 


ECLIPSE MANUFACTURING CO,., 


JESSOP S08 amt eT 


W™ JESSOP & SONS L2 31 JOHN ST. NEW YORK 


Power Wire Rope 
“POWER” 


MOST POWERFULL WIRE ROPE MADE 
BRODERICK & BASCOM ROPE CO. 


ST.LOUIS, MO. 


TYPEWRITER HEADQUARTERS 


882 Broadway, New York, sell ali makes under half-price. Don’t buy | 
bef ore sending for samples of writing, prices. exchange and unprejudiced 
advice. Immense stock for selection. Shipped for trial. Guaranteed 
first-class condition. Dealers supplied. 


REVERSING STEAM TURBINE.—PAR- 


son’s recently perfected turbine for boats. Illustrations | 
showing details. Contained in SCIENTIFIC AMERICAN | 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 


LAMBERT 


Better than many. Equal to any. 


Price, $ 25. A “‘Wireless’* Machine. Simplest 

lightest, most practicable and du- 
rable low-priced typewriter on the market. Price, 
complete in portable case, $25. Description booklet 


free. y AMBERT TYPEWRITER CO, 


WONDER of the AGE 


+ Jackson’s Patent Gi 

1,000 feet or more and 
First choice of the Engineer for City Water Works, Draining Mines, Hy- 
draulicing, Irrigating and Reclaiming Land. 
/ Durability, Economy and Efficiency. 


1274 Broadway, N. Y. 86 La Salle St., Chicago 
BaKER & HAMILTON, ‘Frisco, Agts, Pacific Coast 
Main Office and Factory 
79-83 Washington St., Brooklya,:N. Y. 


for Our Book 


of flowers, roses, shrubs, etc. It tells 
“HOW TO BEAUTIFY 
HOME SURROUNDINGS’? 


Full of invaluable information on Floricul- 
ture and Landscape Gardening. Our years 
of experience at your service FREE. If your 
home besmall and modest make its surround- 
ings charming and attractive; or, if you 

jossess spacious grounds, have them taste- 
Ruy planned, making them artistic and a 


|W 


rite 
ae 


Wi] delight to cultured tastes. This book 18 fully 
g illustrated and is free. Write for it now. 

Wagner Park Conservatories 

Dept. 28. Sidney, Ohio 


o Mevtow’ 3 


Trape-Mark 


Elmira, N. Y. 


JANUARY 23, 1904. 


bh Head Centrifugal! Pump, Guaranteed to raise water 
maintain an etficiency of from 10% to 84% : 4 
Beats the world for 
Catalogue No. 6. 


BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL. 


OLD GALVANIZING. 
AMBRICAN PROCESS. NO ROYALTIES. 
SAMPLES anoINFORMATION on APPLICATION. 

EL 


NICK 
Electro-Plating 


Apparatus and Material, 
THE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 
92 William St., N.Y. 
30 & 32 8. Canal St. 
Chicago. 


Sznp Your Bustnzss Carp 
FOR CATALOGUE, 


THE MIETZ & WEISS 


Sizes from 
1 to 60 H. P. 


KEROSENE 


and GAS ENGINE 
burns KEROSENE cheaper and 
safer than oline. Automatic, 
+ simple, relisble. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, charg- 
img storage batteries, pumping and 
all power DUTBORee. 

A. M 


" LT, 
128-138 Morr St,, New York. 

ADOPTED B 

U. S&S. GOVERNMENT, 
Highest Award, direct coupled 
Generator Set, Paris Exposition,1900. 
ste Gold Medal, Pan American Ex- 
position, 1901. Gold Medal, Charleston, S, C., Exposition, 1902. 


HOW. TO MAKE. AN ELECTRICAL 


Furnace for Amateur's. Use.—The utilization of 110 volt 
electrie circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 
or by any bookseller or newsdealer 


evon to the uttcrmost parts of 
the earth, are followed by the 


: ° 
Remington. 
In every clime and every nation 
it is the Standard Typewriter 


REMINGTON TYPEWRITER COMPANY 


327 Broadway o New York 


NEW ENGLAND WATCHES 


Ina 
Non- 


Fourteen Size, T'hin Model. 
Nickel Silver Screw Case. 

Magnetic. Dust and Water Proof. 
The latest, up-to-date watch that 


is compact, 
convenient. 
Ready for Delivery, January, 1904. 


THE NEW. ENGLAND WATCH CO. 
37 Maiden Lane 181 Wabash Av. 
NEW YORK CHICAGO 


Spreckels Building % Snow Hill 
SAN FRANCISCO LONDON 


rong and every way 


Patents, Trade Marks, 


COPYRIGHTS, etc., 
Solicttors 
Address MUNN & cO., of Patents. 
Office of the SCIENTIFIC AMERICAN , 
1 Broadway, New York. 
‘>, Branch Office: 625 F St.. Washington, D. ©. 
Hand-book Sent Free cn Application. 
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An: 


shop or by mail. ¢. A. EDGARTON 


C AMERICAN, INC. 


_ Comfort: and service. ¢ Guaranteed—“All breaks made good.” 


50c and $1.00. 
MFG. CO., Box 222, Shirley, Mass. 


